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[57] ABSTRACT 

In a 120- or 220-size roll film, a leader of a light-shielding 
paper has at least a hole to be engaged with a claw formed 
in a slit of a spool core. A pair of ribs are formed on an 
opposite wall of the sUt from the claw. The ribs have a height 
larger than a thickness of the hght-shielding paper plus a 
distance from a peak of the claw to the opposite wall, so that 
the ribs urge the leader toward the claw, and let the hole be 
caught on the claw. The claw has side projections which 
protrude in an axial direction of the spool core in proximity 
to the peak of the claw. Guide surfaces of the claw which 
face entrances of the sHt are inclined toward each other, such 
that the hole caught on the claw is guided to be engaged with 
the side projections upon the leader being relatively moved 
away from the slit when the spool is rotated. 

18 Claims, 19 Drawing Sheets 
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PHOTOGRAPHIC ROLL FILM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a photographic roll film, 
especially 120-size or 220-size roll film. 

2. Description of the Related Art 

ISO 120-size and 220-size roll films are well known as 
Brownie film in the art which both have an appearance as 
shown in FIG. 29. In a 120-size roll film 1, a filmstrip 2 is 
secured to a light^hielding backing paper 3 which extends 
over the fihnstrip 2, as is shown in FIG, 30. A 220-size roll 
film uses a longer filmstrip than 120-siz6, while a backing 
paper is replaced by a leader paper and a trailer paper which 
are secured to opposite ends of the elongated filmstrip. Thus, 
the 220-size roll film has a larger number of available 
exposure frames, compared with the 120-size. In both sizes, 
the filmstrip is coiled around a spool 5. 

Tte spool 5 is standardized according to ISO 732-1982, 
ANSI PHI 21-1980, JIS K7512-1985 etc., which is consti- 
tuted of a spool core 6, a pair of flanges 7 provided on 
opposite ends of the spool core 6, and a slit 8 formed along 
the spool core 6, as is shown in FIG. 31. The flanges 7 
confine and align edges of the backing paper 3 rolled on the 
spool core 6. 

To manufacture the roll film 1, a trailer 3b is inserted in 
the slit 8. 

Then, the spool 5 is rotated to coil the filmstrip 2 with the 
backing paper 3 around the spool core 6. Thereafter, a 
leading end 3a of the backing paper 3 is bent and is secured 
with an adhesive tape 9 to prevent unwinding. In a center of 
each end face of the flanges 7, there is a chucking groove 10 
to be engaged with a key shaft of a camera. 

To load the roll film 1, another spool having the same 
construction as the spool 5 should previously be positioned 
in a film take-up chamber of the camera. After opening a rear 
lid of the camera, the photographer first peals off the tape 9 
while holding the backing paper 3 so as not to unwind. Then, 
the chucking grooves 10 are engaged with the key shafts of 
a film supply chamber of the camera. 

The leader 3a is then inserted in the slit 8 of the spool 5 
in the film take-up chamber, hereinafter referred to as a 
take-up spool, as is shown in FIGS. 31 and 32. Then, a 
windup lever of the camera is operated to rotate the take-up 
spool 5 to wind the backing paper 3 around the spool core 
6 of the take-up spool 5 more than one turn, usually two or 
three turns. When the leader 3a is thus secured to the take-up 
spool 5, the rear lid is closed, and the windup lever is further 
operated to position the filmstrip 2 in an appropriate expo- 
sure position. 

After each exposure, the windup lever is operated to wind 
up the exposed frame of the filmstrip 2 onto the take-up 
spool 5. When all available frames have been exposed, the 
windup lever is allowed to be operated without stop, so that 
the entire length of the roll fihn 1 is wound up onto the 
take-up spool 5. Thereafter, the rear lid is opened to remove 
the exposed roll film 1. Then^ the trailer 36, which is now on 
the outermost convolution of the roU, is secured with an 
adhesive tape. The spool 5 left in the film supply chamber is 
replaced in the film take-up chamber for the next loading of 
an unexposed roll fihn. 

However, because the leader 2a is apt to slip off the slit 
8, the photographer should hold the backing paper 3 so as 
not to slip off the slit 8 while operating the windup lever. 
This is obviously inconvenient. Moreover, if the leader 3a is 
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not properly wound on the spool 5, e.g. if the leader 3a is 
deviated in the axial direction relative to the spool 5, the 
deviation would increase with increasing number of turns, 
and the edge of the backing paper 3 is bent to loosen the roll 

5 on the spool 5. As a result, light-tightness between the edges 
of the baddng paper 3 and the flanges 7 is lowered so that 
the filmstrip 2 can be fogged. 

Several solutions have been suggested to prevent the slip. 
For example, JPA 1-251030 provides protrusions in the slit 

JO to increase frictional resistance between the light-shielding 
paper or backing paper and the spool; JPA 2-235052 pro- 
vides cutouts through the leader of the Hght-shielding paper, 
so as to be engaged with projections in the slit of the spool; 
JPA 2-137842 makes surface deformation treatment on 

15 either or both of contacting surfaces between the spool and 
the leader of the light-shielding paper, so as to be engage 
with each other; and JPA 2-160231 shapes the spool to have 
a particular edge angle between the ^ool core periphery and 
the inner surface of the slit. 

20 However, any of the above known solutions do not 
completely prevent the sHp-off of the leader so that it is still 
necessary to hold the leader to the slit of the spool with the 
fingers until the leader has been securely wound around the 
spool. Thus, none of these known spools achieve sufficiently 

25 easy and reliable loading and preliminary winding of the 120 
or 220-size roll film. 

On the other hand, there are various spools for 35 mm or 
ISO 135 -size roll film that has claws in a slit to engage with 
holes of a film leader. U.S. Pat. No. 1,930,144 even suggests 

30 that the spool disclosed therein is appUcable to those roll 
films which are attached with light-shielding paper. 
However, all of the spools suggested for 135 -size roll film 
designate the direction to insert the film leader into the slit. 
Therefore, if such a spool could be used for 120 or 220-size 

35 roll film, it would be necessary to insert the leader of the 
light-shielding paper from the right direction into the slit of 
the spool placed in the film take-up chamber at every film 
loading- That would lower the efficiency of loading, and 
could cause improper preliminary winding. It has been 

40 difficult to automatize the loading and preliminary winding 
of the 120 or 220-size roll film. 

SUMMARY OF THE INVENTION 

It is a principal object of the present invention to provide 

45 a spool that permits easy and rehable loading and prelimi- 
nary winding of the 120 or 220-size roll film, and hence 
permits automatic loading and preliminary winding of the 
120 or 220-size roU fihn. 
To achieve the above object and other advantages in a 

50 photographic roll film having a photographic filmstrip, a 
light-shielding paper secured to the photographic filmstrip at 
least at a leading end thereof, and a spool having the 
photographic filmstrip with the light-shielding paper woimd 
in a roll thereon, according to the present invention, the 

55 photographic roll film comprising: at least a hole formed 
through a leader of the light-shielding paper; a slit formed 
through a spool core of the spool along an axial direction of 
the spool core; and at least a claw formed on a first wall of 
the slit, the claw being engaged with the hole when the 

60 leader is inserted in the slit; and at least a rib formed on an 
opposite parallel wall of the slit to the first wall, the rib 
pressing the leader of the Ught-shielding paper toward the 
first wall 

According to a prefened embodiment, the rib has a height 
65 from the opposite wall, which is larger than a thickness of 
the light-shielding paper plus a distance from a peak of the 
claw to the opposite wall. 
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According to another preferred embodiment, the claw has FIG. 12 is a plan view of a 120-size film having two holes 

side projections in proximity to the peak, the projections formed through a leader of a light-shielding paper, according 

extending in the axial direction of the spool core. to another embodiment of the invention; 

According to a further preferred embodiment, the claw FIG. 13 is a perspective view illustrating essential parts of 
and rib are individually symmetrical about a plane extending 5 a spool according to a second embodiment of the invention; 

through an axial center of the spool core and perpendicularly piGS. 14A and 14B are explanatory views iUustrating an 

to the walk of the slit, and guide surfaces of the claw and rib advantage of the spool of the second embodiment; 

which face open sides of the sm are inclined relative pj^^ ^ ^^^^ ilhzstrating 

waUs to taper off to respective peaks, and wherein the guide ^^.^^^ modifications of sectional contours of side projec 
surfaces of the claw have an mcunation angle 6 at least in lo 

portionsproximatethesideprojections, the inclination angle . ^ r . , - 

0 being defined as follows: 1^ * ^^^i* ^^^^ ^ ^^^^ ^^^S two slits 

according to a third embodiment of the invention; 

tan6^fV(i)«-Z)/) pjQ ^7 ^n enlarged view illustrating a claw and ribs 
wherein ^5 formed in each sKt of the spool of FIG. 16; 

tl is a thickness of the side projection; FIG. 18 is an explanatory view illustrating dimensions of 

De is a distance between forward edges of the side ^he claw and ribs of the spool of the third embodiment 

projections and an initial contact point of a rim of the shown in FIG. 16; 

hole with a forward one of the guide surfaces of the FIG. 19 is a sectional view taken along a IIX — ^IIX of FIG. 

claw with respect to an inserting direction of the 16; 

light-shielding paper into the slit; and FIG. 20 is a view similar to FIG. 17, but showing another 

Df is a distance between the initial contact point and a embodiment of the invention wherein a pair of claws and a 

final contact point of the rim with the forward guide rib are formed in a slit of a spool; 

surface of the claw, where the hole is engaged with the ^ piG. 21 is a plan view of a 120-size fihn for use with the 

side projections. spool of FIG. 20; 

BRIEF DESCRIPTION OF THE DRAWINGS F'G. 22 is a firont view of a spool according to a fourth 

„ . . . , , ^ , . . embodiment of the invention; 

The above objects and advantages of the present mvention . . , . , , ,. ^ ^ 

•n , . A' iu A t '^ A FIG. 23 is a sectional view taken along a fine G — G or 

will become more apparent upon reading the detailed ^ 

description of the embodiments in connection with the ' 

accompanying drawings, wherein like reference numerals FIG. 24 is a plan view, partly cut away, of a leader of a 

designate like or equivalent parts throughout the several 120-size film with a bar code, according to an embodiment 

views, and wherein: of the invention; 

FIG. 1 is a perspective view illustrating an automatic 35 FIG. 25 is a side view of the film shown in FIG. 24; 

insertion of a leader of a light-shielding paper of a film into FIG. 26 is a plan view, partly cut away, of a leader of a 

a slit of a spool according to a first embodiment of the 120-size film with a bar code, according to another embodi- 

invention; ment of the invention; 

FIG. 2 is a plan view of a 120-size fihn having a hole FIG. 27 is a plan view, partly cut away, of a leader of a 
formed through the leader, according to the first embodiment 40 120-size film with a bar code, according to another embodi- 

of the invention; ment of the invention; 

FIG. 3 is a front view of the spool with the hole of the FIG. 28 is a view illustrating an end face of a flange of a 

leader engaged with a claw of the spool; spool with a bar code; 

FIG. 4 is an enlarged perspective view showing the claw FIG. 29 is a perspective view of a roU fihn relating to the 

and ribs formed in the slit of the spool according to the first invention; 

embodiment of the invention; FIG. 30 is a plan view of a standard 120-size film; 

FIG. 5 is an explanatory view illustrating dimensions of fIG. 31 is a front view of a conventional spool; and 

the claw and the ribs in the sHt of the first embodiment; 33 ^ sectional view taken along a line Y-Y of 

FIG. 6 is an explanatory sectional view taken along the pjQ 3]^ 
axial direction of the spool of the first embodiment, iUus- 
trating the relationship between the claw and the hole of the DETAILED DESCRIPTION OF THE 
leader of the fihn; EMBODIMENTS 

FIG. 7 is an enlarged sectional view taken along a line pjc. 1, a spool 20 according to the invention is 

VII-VII of FIG. 3, illustrating a position where the hole is constituted of a spool core 21, and a pair of flanges 22 

engaged with side projections of the claw; formed on opposite ends of the spool core 21. A slit 23 is 

HG. 8 is an explanatory secUonal view taken along the formed through an axial center of the spool core 21 along the 

axial direction of the spool, iUustrating the same position as axial direction thereof. A leader 24a of a light-shielding 

shown in FIG. 7; paper 24 which backs a filmstrip 28 in a 120-size is to be 

FIG. 9 is a fragmentary sectional view of the spool with inserted in the slit 23. The leader 24a has a narrower tip 2Sa 

the 120-size film wound entirely thereon; and a trapezoidal portion 25b whose edges 25c are tapered 

FIG. 10 is a plan view of a 220-size film having a hole to the tip 25a, as shown in FIG. 2. 

formed through a leading paper thereof, according to an In a center of each flange 22 is formed a chucking groove 

embodiment of the invention; 26 to be engaged with a key shaft which is provided in each 

FIG, 11 is a fragmentary sectional view of the same spool 65 of a film supply chamber and a film take-up chamber of a 

as shown in FIG. 9, but with the 220-size film wound camera. The chucking groove 26 may have a plus shape. But 

entirely thereon; it is preferable to make the chucking groove 26 have a minus 
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shape extending in the same radial direction as the slit 23, as 
is shown in FIG. 1, because it facilitates positioning the slit 
23 in a proper angular position in the film supply or the film 
take-up chamber. This configuration is preferable especially 
for automatic film loading. A round hole 27 is formed S 
through the light-shielding paper 24 at the trapezoidal por- 
tion 2Sb of the leader 24a. In FIG. 1, reference numbers 15 
and 16 designate a guide roller and a drive roller of the 
camera, respectively. 

As shown in FIG. 2, the filmstrip 28 of the 120-size is 10 
secured at its leader to the light-shielding paper 24 with an 
adhesive tape 29, ajid the light-shielding paper 24 backs and 
extends beyond the entire length of the filmstrip 28. When 
rolled around the spool core 21 of the spool 20, the photo- 
sensitive emulsion surface of the filmstrip 28 faces inward. 15 

A trailer 24b of the light -shielding paper 24 has no hole 
for engagement with the spool 20. When the 120-siz6 roll 
film according to the invention is manufactured, the trailer 
24b is inserted in the slit 23 for winding the unexposed, 
filmstrip 28. Therefore, the trailer 24b can smoothly move ^ 
out of the slit 23 to wind up onto the other spool 23 that is 
previously positioned in the film take-up chamber after the 
completion of exposure of all available frames. 

As shown in FIG. 3, a claw 30 is formed on one wall 236 ^ 
of the slit 23 in a middle position there of, while a pair of ribs 
32 are formed on an opposite wall 23c of the sUt 23. The 
walls 23b and 23c are parallel to each other. The claw 30 is 
to engage with the hole 27 of the leader 24a of the light- 
shielding paper 24. The ribs 32 are to press the leader 24fl 
toward the claw 30 on opposite lateral sides of the hole 27 
with respect to the inserting direction, so as to secure the 
engagement between the hole 27 and the claw 30. The ribs 
32 are spaced equally from the claw 30 in the axial direction 
of the spool core 21. The claw 30 itself is symmetrical about ^5 
a radial surface of the spool core 21. 

As shown in FIG. 4, the ribs 32 and the claw 30 are also 
symmetrical about a surface which extends through the axial 
center of the spool core 21 and perpendicularly to the walls 
23b and 23c. Therefore, the leader 24fl may be equally 40 
inserted in the slit 23 from either open side 23fl or 23d of the 
slit 23. The claw 30 has guide surfaces 30a and 30b, which 
are inclined toward each other with two diflfereot inclination 
angles each. The guide surfaces 30fl and 30b face the open 
sides 23a and 23d of the slit 23 to guide the narrower tip 25a 45 
of the leader 24a to a tip of the claw 30. In proximity to the 
tip of the claw 30, side projections 31 protrude from both 
lateral sides of the claw 30 with respect to the leader 
inserting direction. The side projections 31 extend in the 
axial direction of the spool core 21 in parallel to the walls 50 
23b and 23c of the sht 23, Because the side projections 31 
are spaced from the tip of the claw 30, the side projections 
31 do not hinder the narrow tip 25a from passing over the 
tip of the claw 30. The shape of each side projection 31 is 
approximately planar but is gently curved to round those 55 
edges which face the open sides 23a and 23d of the slit 23. 
So the side projections 31 will not hinder the insertion of the 
leader 24a of the light-shielding paper 24. 

The ribs 32 have a symmetrical semi-drcular shape and 
extend in the radial direction of the spool core 21, so as to 60 
permit guiding the leader 24a toward the claw 30 from either 
open side 23a or 23d of the slit 23. This configuration of the 
ribs 32 also permits smooth insertion of the trailer 246 of the 
Ught-shielding paper 24 or a leader or a trailer of a conven- 
tional light-shielding paper into the slit 23. Accordingly, the 65 
spool 20 according to the invention may be used with a 
conventional 120-size or 220-size fihn. 



Referring to FIG. 5, provided that the claw 30 has a height 
hi from the waU 236, that the ribs 32 have a height h2 from 
the wall 23c, that the side projections 31 have a thickness tl, 
and that the slit 23 has a width HI, i.e., a distance between 
the walls 236 and 23c, it is preferable to satisfy a condition: 
Hl+tl<hl+h2<2'Hl. Under this condition, the ribs 32 can 
push the leader 24a of the light-shielding paper 24 toward 
the daw 30 to ensure the engagement of the claw 30 in the 
hole 27. 

In particular, HI is most preferably 1.8 mm to 3.0 mm, 
whereas hl+h2 is most preferably Hl+tl+(0.1 mm to 0.5 
mm). In other words, it is most preferable that the claw 30 
and the ribs 32 overlap each other in the width direction of 
the slit 23 by an amount tl+(0.1 mm to 0.5 mm). A distance 
Dl between the centers of the claw 30 and the rib 32 in the 
axial direction of the spool core 21 must be adjusted 
according to the stiffness and the shape of the leader 24a, but 
a preferable range of Dl is 5 mm to 20 mm, and more 
preferably from 7 mm to 17 mm. AA^thout the side projec- 
tions 31, it is possible to define that hl+h2+(thickness of the 
Ugbt-shielding paper 24)>H1, but hl+h2>Hl is preferable. 
According to this configuration, the light-shielding paper 24 
wotild always be brought into contact with the claw 30 when 
inserted into the slit 23, to ensure the engagement between 
the claw 30 and the hole 27. 

The ribs 32 are spaced from each other by a distance D2 
which is more than a width D3 of the leader 24a in the 
narrow tip 25a, as shown in FIG. 6. The narrow tip 25a has 
a length LI in the inserting direction, which is more than half 
a length L2 of the slit 23 in the inserting directioa According 
to this configuration, as the leader 24a is being inserted into 
the slit 23, the narrow tip 25a is guided at its lateral edges 
along the ri*bs 32 for a certain time, as is shown by phantom 
lines in FIG. 3. Therefore, the light-shielding paper 24 is 
inserted straight into the slit 23 perpendicularly to the axial 
direction of the spool core 21. While the leader 24a is being 
further inserted through the slit 23, the leader 24 is centered 
with the center of the sHt 23 in the axial direction of the 
spool core 21. Further insertion makes the tapered edges 25c 
of the trapezoidal portion 256 ride on the ribs 32, as shown 
in FIG. 6. 

The hole 27 is disposed such that the center of the hole 27 
is opposed to the center of the claw 30 when the leader 24a 
is stopped from further insertion into the sht 23 when the 
tapered edges 25c of the trapezoidal portion 256 come into 
contact with side margins 23e and 23/ of the slit 23. 
Therefore, the hole 27 is automatically caught on the claw 
30 upon a predetermined amount of insertion of the leader 
24 into the slit 23. This facilitates automatic film loading. 
The diameter <))1 of the hole 27 is determined to be 0.5 mm 
to 1.0 mm more than a distance D5 between distal ends of 
the side projections 31. Therefore, the hole 27 can be 
reliably caught on the claw 30 just by inserting the leader 
24a into the slit 23. Once the hole 27 is engaged with the 
claw 27, the leader 24 is moved upward or toward the claw 

30 under the pressure of the ribs 32, tmtil the rim of the hole 
27 comes into contact with the guide surfaces 30a and 306 
of the claw 30, as shown by phantom lines in FIG. 7. The 
contact point of the hole 27 with the guide surface 306 in this 
position will be referred to as an initial contact point PI. 
Thereafter when the spool 20 is rotated in a winding 
direction, the light-shielding paper 24 relatively moves in a 
direction to slip off the sUt 23. But then, since the hole 27 is 
moved past the side projections 31, the rim of the hole 27 is 
guided along the guide surface 306, and hooked on the side 
projections 31, as is shown in FIG. 8. The side projections 

31 thus secure the engagement between the claw 30 and the 
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leader 24a. As shown, the guide surfaces 30a and 306 of the 
claw 30 have a shallow angle of inclination with respect to 
the slit walls in base portions near the wall 23b and a steeper 
angle of inclination in the peak portion near the tip of the 
claw where side projections 31 are attached. 

In order to allow the hole 27 to be automatically engaged 
with the side projections 31 in the way as above, it is 
necessary to define the steeper inclination angle 0 of the 
guide surface 30b relative to ihc walls 23b and 23c of the slit 
as follows; 

tane^fi/C/)«-/>/) 
wherein 

Df represents a distance in the inserting direction between 
the initial contact point PI and a final contact point P2 
of the rim of the hole 27 with the guide surface 30b 
where the hole 27 is engaged with the side projections 
31; and 

De represents a distance in the inserting direction between 
the initial contact point PI and the edges of the side 
projections 31. 

If the values 6, De and Df do not satisfy the above 
relationship, the hole 27 will not catch on the side projec- 
tions 31 when the spool 20 is rotated after the hole 27 is 
engaged with the claw 30. 

To ensure the light-tightness between the flanges 22 and 
the light-shielding paper 24, the width D6 of the light- 
shielding paper 24 is designed to be equal to or slightly more 
than the distance D7 between the inside surfaces of the 
flanges 22 at a peripheral position thereof. For example, 
D6=62.70 mm to 62.85 mm, and D7=62.70 mm±0.1 mm 
measured at 1.0 mm to 1.5 mm fi*om the rims of the flanges. 

If the width D6 is too large relative to the distance D7, or 
the width D6 has variations, it is impossible to tightly wind 
the light-shielding paper 24, so that the diameter ^2 of the 
roll coiled around the spool core 21 would be enlarged. To 
prevent this problem, an annular recess 22a with a depth h3 
is formed in the inside surface of each flange 22 coaxially 
around the spool core 21, as shown in FIG. 9. The recesses 
22fl prevents the edges of the light-shielding paper 24 from 
bending and folding into the roll, and thus from enlarging the 
diameter ^2 of the roU. Accordingly, the edges of the 
light-shielding paper 24 come into tight contact with the 
inside surfaces of the flanges 22 in the trailer 24b which 
forms the outermost convolution of the roll, while being 
prevented from bending in the inner convolutions. So the 
filmstrip 28 is completely shielded from ambient light. 

The depth h3 of the recesses 22a is 0.15 mm to 0.30 mm, 
and preferably 0.20 mm to 0.25 mm. The recesses 22a have 
an approximately trapezoidal sectional contour, wherein the 
widths D8 and D 9 of the inclined surfaces are to be as small 
as possible. In view of the moldability, the widths 08 and D9 
are 0.8 mm to 1.0 mm, but should be adjusted according to 
the depth h3. The width DIO of the bottom surface of the 
recess 22fl is 1.0 mm to 3.0 mm, and preferably 1.5 mm to 
2.0 mm. It is useful to round the borders between the 
inclined surfaces and the bottom surface of the recess 22fl 
for preventing molding failure. The diameter <|)3 of the spool 
core 21 is 11.8 mm to 12.0 mm, and the external diameter 
1^4 of the flanges 22 is preferably 25.2 mm -0.2 mm to +0.1 
mm. 

Referring to FIG. 10 showing a 220-size film for use in a 
roll fikn of the invention, a filmstrip 33 is attached at its 
leading and trailing ends to light-shielding papers called 
leader 34 and trailer 35, by means of adhesive tapes 36 and 
37. As the filmstrip 33 is not backed with a light-shielding 
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paper, the filmstrip 33 may be double the length of the 
fihnstrip 28 of the 120-size and so the number of available 
frames, while maintaining the diameter 4*5 of the roll on the 
spool 20 sufGcicntly within the external diameter ^4 of the 

5 flanges 22, as is shown in FIG. 11. Also in the 220-size, even 
if the fihnstrip 33 has a small variation in width or if the 
leader 34 is slightly deviated or crooked, the recesses 22a 
prevents the edges of the filmstrip 33 from bending and thus 
prevents enlarging the diameter of the roll, in the same 

10 way as in the 120-siz6. The light-shielding papers 34 and 35 
preferably have the same width D 6 as the light-shielding 
paper 24, so that the edges of the papers 34 and 35 come into 
tight contact with the inside surfaces of the flanges 22, 
providing reliable light-shielding effect on the fihnstrip 33. 

15 According to the embodiment shown in FIG. 10, the leader 
34 of the 220-si2e film has a hole 38 and a narrow tip 34a 
in the same way as the 120-size film shown in FIG. 2. 

When positioning the spool 20 having the above 
described construction in the film take-up chamber of the 

20 camera, the chucking groove 26 is engaged with the key 
shaft of the film take-up chamber. Since the chucking groove 
26 extends in the same radial direction as the sUt 23, it is 
possible to determine the angular position of the entrances 
23a and 23d of the slit 23 with reference to the rotational 

25 angle of the key shaft. Therefore, one of the entrances 23a 
and 23d is oriented toward the guide roller 15 and the drive 
rollers 16 of the camera by means of a control device of the 
camera, so that the entrance 23a or 23d may smoothly accept 
the leader 24a or 34. Because the 120-size and 220-size roll 

30 fihn of the present invention operate equivalently, the opera- 
tion will be described below with respect to the 120-size roll 
film for instance. 

After the fihn roll is loaded in the film supply chamber of 
the camera, the leader 24a is placed on the drive roller 16, 

35 and the rear lid is closed to nip the leader 24a between the 
drive roller and a roller or a plate spring provided on the 
inside of the rear lid. Then, a motor is driven to rotate the 
drive roller to feed the leader 24a into the slit 23 through the 
guide roUer and the entrance 23a. 

40 When the edges 25c of the trapezoidal portion 25b of the 
leader 24a stop against the side margins 23e and 23/ of the 
sHt 23, the load on the drive roller 16 jumps up. A control 
device of the camera detects the change in load on the drive 
roller 16 and stops transporting the light-shielding paper 24 

45 when the load jumps up. Thereafter, the control device starts 
rotating the spool 20 in the film take-up chamber to wind up 
the light-shielding paper. At the start of rotation of the spool 
20, the hole 27 of the leader 24a moves toward the tip or 
peak of the claw 30 to be caught on the side projections 31. 

50 Thus, the leader 24a is secured to the spool 20. Further 
rotation of the spool 20 coils the leader 24 around the spool 
core 21 by a predetermined amount to position an initial 
unexposed frame in an exposure position. 

When all available frames have been exposed by repeat- 

55 ing shutter release and fihn wind-up operations, the trailer 
24b of the light-shielding paper 24 is wound up onto the 
spool 20 of the fihn take-up chamber without slop. Since the 
trailer 246 has no hole like the hole 27 of the leader 24a, the 
trailer 24b wiU not be caught on the daw 30 of the spool 20 

60 in the film supply chamber. Thereafter, the rear lid of the 
camera is opened to remove the exposed roll film from the 
fihn take-up chamber. The spool 20 left in the film supply 
chamber is replaced in the film take-up chamber for the next 
film loading. 

65 It is possible to provide two holes 27a and 27b in the 
leader 24a on the same longitudinal line of the fihnstrip, as 
is shown in FIG. 12. The hole 27 is not necessarily round but 
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oblong or any other shape that is large enough to fit on the 
claw 30 but provides secure engagement of the leader 24a 
with the claw 30 at the start of rotation of the spool 20. 

FIG. 13 shows a second embodiment of the invention, 
wherein a claw 30 is configured substantially the same way 
as in the first embodiment, but its guide surfaces 30c and 30d 
are inclined at a constant angle. Ribs 42 for pressing the 
leader 24a toward the claw 30 have a substantially triangular 
pyramid shape constituted of one perpendicular triangular 
side 42a and two oblique triangular sides 42b and 42c to a 
wall 23c of a sUt 23, and there are two guide surfaces 42d 
and 42e along the crest line between the side 42a and the 
sides 42b and 42c. These ribs 42 allows the leader 24a to 
enter the slit 23 from both entrances 23a and 23^. In 
addition, even if the center of the light-shielding paper 24 is 
deviated from the center of the slit 23 in the axial direction 
of a spool core 21, because at least one of the edges of the 
light-shielding paper 24 is guided on the inclined crest line 
42/ between the oblique sides 42b and 42c of the rib 42, as 
is shown in FIG. 14A, the light-shielding paper 24 is 
centered again under the reactive force from the crest line 
42/ In comparison, in a case where internal sides of ribs 45 
are perpendicular to the wall 23c of the slit 23, as shown in 
FIG. 14B, the deviation of the leader 24a from the center of 
the slit 23 cannot be corrected any more if the deviation 
exceeds a certain degree. 

In the embodiments shown in FIGS. 4 and 13, the side 
projections 31 have an oblong cross section 31A, as shown 
in FIG. 15A. However, the side projectioas 31 may have 
other cross sectional contours 31 B, 31 C and 31D, as shown 
in FIGS. 15B, 15C and 15D, respectively. In either case, the 
edges of the side projection 31 that extend laterally to the 
film inserting directions (the directions shown by arrows in 
FIG. 15A) are rounded, and the cross sectional contour of 
the side projections 31 is symmetrical. 

FIG. 16 shows a spool 50 according to a third embodi- 
ment of the invention, wherein a plane center slit 52 having 
no claw and rib is formed through an axial center of a spool 
core 53, and a pair of engaging slits 51 each having a claw 
55 and a pair of ribs 56 for engagement with the light- 
shielding paper 24 are formed in parallel to the center slit 52 
on opposite sides thereof. The center slit 52 is used in 
manufacturing the roll film, that is, in winding an unexposed 
film on the spool 50. This embodiment allows holes for 
engagement with the claw 55 to be provided in both the 
leader and the trailer of the light-shielding paper. 

As shown in FIGS. 17 and 18, the claw 55 has side 
projections 55a and SSb protmding from lateral sides of the 
claw 55 with respect to the film inserting direction. In each 
engaging slit 51, the claw 55 is disposed on a wall 51a of the 
slit 51, that is closer to the periphery of the spool core 53, 
whereas the ribs 56 are disposed on opposite lateral sides of 
the claw 55 on an opposite wall 51b to the wall 51a, that is, 
the wall Sib closer to the axial center of the spool core 53. 
However, it is possible to dispose the claw 55 on the wall 
51^, and the ribs 56 on the wall 51a in each slit 51. 

The ribs 56 and the claws 55 have symmetrical triangular 
crest Hnes 56a and S6b; 55c and SSdy respectively, which 
extend in radial directions of the spool core 53, as shown in 
FIGS. 17 and 19. In other words, the crest lines 55c and SSd 
of the claw 55 form an equal angle al«=a2 to each other with 
the waU 51a, and the arest lines 56a and 56^? of the rib 56 
form an equal angle pl=p2 to each other with the wall Sib. 
Therefore, the light-shielding paper 24 can smoothly be 
inserted into either of the slits 51 firom either entrance. 

Providing that the claw 55 has a height h4 from the wall 
51a, that the ribs 56 have a height h5 from the wall Sid, that 



,869 

10 

the side projections 55a and 556 have a thickness t2, and that 
the walls 51a and Sib have a distance H2 from each other, 
it is desirable to satisfy the following condition: H2+t2<h4+ 
h5<2H2. 

In particular, H2 is most preferably 1.8 mm to 2.8 mm, 
whereas h4+h5 is most preferably tt2+t2+(0.1 mm to 0.3 
mm). In other words, it is most preferable that the claw 55 
and the ribs 56 overlap each other in the width direction of 
the sht 51 by an amount t2+(0.1 mm to 0.3 mm). 
J In alternative, an engaging slit 57 may have a pair of 
claws 58 on opposite lateral sides of a single rib 59 with 
respect to the film inserting direction into the slit 57, as is 
shown in FIG, 20. For use with this embodiment, a pair of 
holes 27c or two pairs of holes 27c and 27rf are to be formed 
through the leader 24^2 of the light-shielding paper 24, as 
15 shown in FIG. 21, wherein the two holes 27c or 27d of each 
pair are disposed side by side in the lateral direction of the 
light-shielding paper 24, that corresponds to the fikn insert- 
ing direction. 

FIGS. 22 and 23 show another embodiment of the 

20 invention, wherein a spool 60 has a pair of claws 61 and a 
rib 62 in each of two engaging slits 63 which are disposed 
on opposite sides of a center plane slit 64. Moreover, the 
claws 61 and the rib 62 have a single guide surface 61a or 
62a each, to permit insertion of the leader 24a of the 

25 light-shielding paper 24 from an entrance 63a of the slit 63, 
as is shown in FIG. 23. The leader 24a is guided along the 
guide surfaces 61a and 62fl till a pair of holes of the leader 
24a, like 27c or 27d of FIG. 21 are caught on hook portions 
61b of the cUws 61. 

30 The present invention should not be limited to the 
embodiments as described so far. For example, the triangular 
pyramid like rib 42 may be replaced by a semi- or half- 
conical rib. The guide surfaces of the claw that face the 
entrances of the slit may have three or more different 

35 inclination surfaces, or may be a curved surface. In that case, 
the above inclination angle 6 is assumed to be a tangential 
angle at the final contact point P2. 

Meanwhile, it is well-known that ISO 135 film has film 
data such as film speed data recorded or printed on its 

40 cassette shell, so that a camera can read the fQm data to use 
for controlling exposure automatically. However, the con- 
ventional 120- and 220-size roll films have no such 
mechanically readable film data, so that the photographer 
must manually adjust the camera to the type of the 120- or 

45 220-size roll film. It has been desired to provide the 120- and 
220-size roll films with film data to permit automatic expo- 
sure control of the camera. 

FIG. 24 shows a 120-size photographic film having film 
data recorded thereon, according to a preferred embodiment 

50 of the invention. As shown from a lateral side in FIG. 25, a 
Brownie size filmstrip 72 is secured at its leading end to a 
light-shielding backing paper 73 with an adhesive tape 71. 
And a bar code 74 is printed on die outer surface of the 
adhesive tape 1. In a 220-size photographic film, it is 

55 preferable to provide a bar code on one of two adhesive 
tapes which secures a leading end of a filmstrip to a leader. 
The bar code 74 preferably includes film data such as film 
speed data, from ISO 25 to ISO 3200, film size data to 
discriminate between 120-size or 220-size, film type data to 

60 discriminate between a color photography film and a black- 
and-white photography film, and between a reversal film and 
a negative film, and so forth. Since the camera can read from 
the bar code 74 the film data indispensable for automatic 
exposure control of a camera, including the film speed, film 

65 size and film type data, the camera can automatically control 
exposure with respect to the 120-size or 220-size film, like 
135-size photographic film. 
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Providing the bar code 74 on the adhesive tape 71 in a 
leading portion of the film is preferable because of the 
following reasons: 

(1) The bar code 74 may be used for detecting the start of 
the camera in addition to film data detection; 

(2) As the adhesive tape 71 of the leading portion of the 
film is opposed to an optical system of the camera when the 
rolled film is loaded in the camera, it is possible to provide 
a data reading device on one side of the optical system 
without the need for a large change in the camera construc- 
tion; 

(3) The adhesive tape 71 may have a bright color such as 
white that facilitates printing of the bar code 74; and 

(4) The bar code 74 can be printed on the adhesive tape 

71 in the same manufacturing line as film winding. 

It is possible to provide film data in form of a DX code or 
a CAS (Camera Auto Sensing) code which is constituted of 
a pattern of conductive segments and isolated segments, and 
is electrically readable. In cither case, the code on the 
adhesive tape 71 may be used for the camera to detect the 
start of film preliminary winding, in addition to fihn data 
detection. And the DX code or the CAS code can be 
provided by pattern printing, However, pattern printing of 
conductive segments is expensive compared with bar code 
printing. Moreover, electric contacts of the camera for use in 
detecting the DX or CAS code can scratch the photosensi- 
tive emulsion surface of the filmstrip 2, for example, if the 
contacts protrude toward the fihnstrip 2. It is to be noted that 
the conductive segments of the CAS code are arranged in 
checkers, while the conductive segments of the DX code are 
arranged in stripes. 

FIG. 26 shows another embodiment of the invention 
wherein a bar code 74A is provided on a reverse surface 75 
of a light-shielding paper 73 in a leading portion thereof. 
Although this embodiment is illustrated as a 120-size film in 
FIG. 26, this embodiment is applicable to a 220-size film. 

It is preferable to provide a printing area on the reverse 
surface 75 to facilitate printing. Also in this embodiment, the 
bar code 74Acan be printed in the same manufacturing line 
as film winding. However, to use the bar code 74A addi- 
tionally for start detection, it is necessary to provide a 
specific data reading device, for example in a holder in 
Omega type cameras. In forward winding type cameras 
where the film is advanced one frame after each exposure 
from a film supply chamber to a film takc-up chamber, the 
data reading device must be provided on inside of a rear lid 
or the film supply chamber or the take-up chamber, since the 
reverse surface 75 faces the rear side of the camera. 

It is possible to provide an electrically readable code 
constituted of conductive segments and isolated segments by 
pattern prindng, instead of the bar code 74A However, also 
in that case, to use the code additionally for start detection, 
it is necessary to provide a specific data reading device, for 
example in a holder in Omega type cameras, or on inside of 
a rear lid or a film supply chamber or a take-up chamber in 
the forward winding type cameras. Because the 120-size and 
the 220-size roll films have different roll diameters, it is 
difficult to use a common electric contact to read the code on 
both types. Besides being costly, it is necessary to provide an 
optical position detecting device if the electric data reading 
device is disposed on inside of the rear lid. 

It is possible to provide a bar code 74B on an obverse 
surface 73fl of a light-shielding paper 73 on which a filmstrip 

72 and an adhesive tape 71 are disposed. As implied by 
hatching, the obverse surface 73fl has a dark color such as 
black for enforcing the light-shielding effect on the filmstrip 
72. It is desirable to dispose the bar code 74B in a leading 
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portion of the film, for the same reason as described above. 
As the obverse surface 12a is opposed to the optical system 
of the camera, it is possible to provide a bar code reading 
device on one side of the optical system without the need for 

S a large change in the camera construction. However, indeed 
it is possible to print the bar code 74 on the obverse surface 
73, but it is necessary to print a bright background area 
behind the bar code 74B, or to use matt ink for printing the 
bar code 74B. This would rise the printing cost. To reduce 

10 the cost, it is possible to replace the bar code 74B with a 
punched pattern which is optically readable through a trans- 
mission type photo sensor or the like. When punching the 
light-shielding paper, it is necessary to design the light- 
shielding paper and the punched pattern so as to keep a 

15 sufficient mechanical strength of the roll film. 

It is possible to provide an electrically readable code 
constituted of conductive segments and isolated segments by 
pattem printing, instead of the bar code 74B. However, 
pattern printing of conductive segments is costly compared 

20 with bar code printing. Moreover, electric contacts of the 
camera for use in detecting the electrically readable code can 
scratch the photosensitive emulsion surface of the filmstrip 
2. 

FIG. 28 shows a further embodiment of the invention 

25 wherein film data 74C is provided on an end face of a flange 
76 of a spool. In this embodiment, a data reading device may 
be easily disposed in a film supply chamber of a conven- 
tional camera. As the film data 74C, a bar code can be 
printed with each on the end face of the flange 76, However, 

30 it is hard to use the film data 74C on the flange 76 for start 
detection by the camera. Therefore, this embodiment is 
disadvantageous in view of cost. 

It is also possible to provide the film data 74C as an 
electrically readable code such as a DX code or a CAS code 

35 by pattem printing. In this case, an electric data reading 
device can easily be disposed in proximity to the key shaft 
of the film supply chamber. However, since it is hard to use 
the film data 74C on the flange 76 for start detection by the 
camera, this embodiment is disadvantageous in view of cost. 

40 Accordingly, it is most preferable to print a bar code on 
the adhesive tape 71. In the bar code, data pieces may be 
ananged in an appropriate sequence in the bar code. For 
example, camera start data, film speed data, film size data, 
fihn type data, and end data are preferably arranged in this 

45 order from the leader of the film. It is also possible to 
provide clock data track in parallel with film data track in the 
bar code. The bar code may be those defined according to 
JIS B9550-1978. It is possible to provide the bar code by 
putting labels with bar codes to the light-shielding paper or 

50 the adhesive tape or the spool. But it is preferable to provide 
the bar code directly by off-set or gravure printing, ink jet 
printing or hot-stamping. 

EXAMPLE 

55 The foUowings are compositions of a preferred example 
of roll film according to the invention. 

The light -shielding paper was composed as follows: 
A base paper of 75 jum to 80 fim and 80 g/m^ was made 
from a mixed pulse consisting of 30% conifer pulp and 70% 

60 latifoliate tree pulp, added with cation polyacryl amide as a 
paper pulp reinforcer, rosin derivative as a sizing agent, 
aluminum sulfate as a bonding agent, and polyvinyl-alcohol 
containing calciima carbonate and titanium oxide as a sur- 
face sizing agent, by means of a wire paper machine. A 

65 light-shielding film of 20 //m was made from LDPE con- 
taining 18 wt % acetylene black by an inflation method. The 
light-shielding film was cemented to the base paper with a 



07/21/2004, EAST Version: 1.4.1 



5,845,869 

13 14 

polyurethane dry laminating adhesive, and a gravure print- As water-soluble polymer, there are starch polymer that is 

ing was made on the base paper surface with an ink disclosed in JPAl-266537, polyvinyl alcohol polymer, gela- 

consisting of polyamide/pyroxylin resin mixture and a pig- tin polymer, polyacrylamide polymer, cellosc polymer. As 

ment as a coloring agent. The printed surface was coated anti-static agents, there are conductive materials including 
with l//m to 2 /^polymethyl-methacrylate as an overcoat s non-ionic surface active agent such as polyoxycthylene 

or protection layer by gravure printing, thereby providing ^^^^^^ ^^^ion surface active agent such as quaternary ammo- 

the Ughl-shielding paper having a total thickness of 100 nium salt, ampholjrtic surface active agent, aUcyl amine 

to 105 urn derivative, fatty acid derivative, several kinds of lubncant, 

A , ' . . ,.^iL- carbon black, graphite, metallic surface coating pigment, 

As the photographic filmstnp, a photographic fihn having ^^^taUic powder, metallic flake, carbon fiber, metallic fiber, 
a total thickness of 95 /im and a fihn speed of ISO 400 was lO ^^^^^^ (potassium titanate, alumina nitride, and alumina). 

As concrete components, there are alkahne metal salt such 

Adhesive tape was composed as follows: as sodium chloride and potassium chloride, alkaline earth 

A base layer was made from a mixed pulse consisting of metal salt such as calcium chloride and barium chloride, 

20% conifer pulps and 80% latifoliate tree pulps, added with colloid metallic acid such as colloid silica, and organic 

catioQ-polyacrylamide as a paper pulp reinforcer, rosin anti-static agent such as polystyrene sulphonate. 

derivative as a sizing agent, aluminum sulfate as a bonding As latex or emulsion, there are petroleum resin emulsion, 

agent, by means of a wire paper machine and, thereafter, the and latex such as styrene -acrylic acid- acrylic ester 

base layer was coated with a white layer of 12//m consisting copolymer, styrene-acry lie acid-butadiene copolymer, 

of kaohne, calcium carbonate and titanium oxide dispersed ethylene-vinyl acetate copolymer, and styrene-maleic acid- 

in polyvinyl-alcohol and acrylic emulsion, to provide a base acrylic ester copolymer. As pigment, there are clay, kaolin, 

paper having a total thickness of 100 ywm. Then, a layer of 30 talc, barium sulfate, titanium oxide. As pH adjuster, there are 

isoprene group adhesive is formed as a pressure- hydrochloric acid, phosphoric acid, citric acid and caustic 

sensitive adhesive on the opposite surface of the base paper soda. 

from the white layer. The bar code was printed on the white ^ase paper may have a complete light-shielding 

layer by hot-stamping for the adhesive tape to be used in the property by itself, or a Ught-shielding layer may be addi- 

leading portion of the fihn, tionaUy formed on the base paper. In either case, the base 

To manufacture a 120-size photographic fihn, the photo- paper may be a black paper to supplement the hght-shielding 

graphic filmstrip was attached to a center area of the effect. The black paper preferably contains 1 wt % to 15 wt 

hght-shielding paper and was secured at its leading and % fiimace carbon black having an average particle diameter 

trailing ends with the adhesive tapes. of 15 ^ to 80 /mi and 0.1 wt % to 10 wt % synthetic zeolite 

The base paper for the hght-shielding paper of the roll having an average particle diameter of 0.1 ^ to 5 /mi. The 

film of th& invention may be any of those which are made base paper may further contain 0.01 wt % to 5 wt % cationic 

mainly from natural pulps, or from a mixture of namral water-soluble polymer and 0.1 wt % to 2 wt % cationic black 
pulps and synthetic fibers or pulps at an appropriate mixture 35 or blue dye (dye whose coloring portion is loaded with 

ratio. It is also possible to make the base paper from pulps positive electric charge, such as diallyl methane, triallyl 

mixed with reprocessed pulps or to use multi-layered paper methane, thiazole, methine, xanthene, oxazinc, thiazine, azo, 

consisting of reprocessed pulp layers and natural pulp lay- and anthraquinone). 

ers. The base paper is made from the paper material slurry 
Preferable naUiral pulps are kraft pulps of conifer, latifo- 40 loaded with the additive agents according to an appropriate 

hate tree, or mixture thereof. As natural pulps for use with paper making method such as disclosed in JPA58-37642, 

kraft pulps, sulfide pulps are preferable, but high-yield pulps JPA61-260240 and JPA61 -284762, by use of a conventional 

such as SCP, CGP, TMP, RGP are applicable. paper machine such as a wire paper machine or a cyhnder 

Various additive agents may be loaded in the base paper P^P^r machine, so as to obtain equal formation, and there- 
during adjustment of slurry of paper materials. It is particu- 45 after is subjected to calendaring by use of machine calender, 

larly preferable to load some of the following agents: si^per calender or thermal calender, to have a weight of 50 

Sizing agents: fatty acid metal salt and/or fatty acid, ^"^^ ^o 100 g/m^ preferably 60 g^mj to 90 g/m^ and a 

alkyl-ketene emulsion dimer or epoxy high-f atty acid amide thickness of 45 fim to 120 fim, preferably 60 /im to 100 /«n. 

that is disclosed in JPB62-7534, alkenyl- or alkyl-succinic Regarding physical properties, it is preferable that the base 
add anhydrous emulsion, and rosin derivative; 50 paper has a smoothness of 90 seconds or more, preferably 

^ , ^ . V 1 ^. , 120 seconds or more m the Beck smoothness that is denned 

Dry paper reinrorcer: anion-, cation- or ampholytic poly- . tto n *u * *u.. «u«* «i ♦ 

1 J I • 1 1 u 1 * - * u / TTiAo m JIS P-8119 so that the photographic film may not suffer 

^^LT A^^ ^l^'ll ^ } ^ scratches, pressure fogging or other damage from uneven- 
171042), and vegetable galacto mamian; Sie light-shiel^ng paper surface, and that the gap 
Wet paper reinforcer: polyamine-polyamide and epichlo- between the photographic film and the hght-shielding paper 
rohydrin resin; ^^^y minimized to improve light-shielding properties and 
FiUer: clay, kaolin, calcium carbonate, Utanium oxide etc.; moisture barrier properties. The base paper preferably has an 
Bonding agents: water-soluble aluminum salt such as air permeabihty of 500 seconds or more when measured 
aluminum chloride and alumina sulfate; according to JIS P-8117, and a siziog degree of 10 seconds 
pH adjuster: caustic soda, sodium carbonate, sulfuric acid or more in StocMgt sizing degree (JIS P-8122) in view of 
etc.; and after-processing, or to give a sufficient water- and moisture- 
Coloring pigment, coloring dye and/or fluorescent bright- resistance to the Ught-shielding paper, 
ener such as disclosed in JPA63-204251 and JPAl -266537. For the present invention, tensile strength at break of the 
The base paper may further contain various additive hole of the light-shielding paper in relation to the claw of the 
agents such as water-soluble polymer, latex, emulsion and 65 spool is an impotent factor. Since it is desirable that the load 
anti-static agents by coating, spraying, tab sizing, size press apphed during the film winding is about 200 g to 300 g to 
or other method. draw the film, and that engaging force is 500 g or more. 
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Therefore, the base paper preferably has a tensile strength of 
4.5 Kgf/15 mm or more in the longitudinal direction (JIS 
P-8113) and a tearing strength of 35 gf or more (JIS P-8116). 

As thermoplastic resins for forming the light-shielding 
layer on the rear surface of the base paper, those disclosed 
in U.S. Pat. Nos. 2,646,365, 2,646,366, 2,751,309, and 
2,959,492, FR-1449852, JPA51-49205, JPA48-22020, 
JPA50-67644, JPA55-140835, JPA58-17434, JPA58- 
186744, JPA59-68238, JPA60-35728, JPA6-51450 etc. are 
applicable. That is, one of polyolefin group resin such as 
several kinds of low-, middle- and high-density 
polyethylene, and linear low density polyethylene and 
polypropylene; polyvinyl group resin such as ethylene vinyl 
acetate; acrylic resin such as ethylene ethyl acrylate and 
ethylene methyl acrylate; rubber resin such as styrene buta- 
diene; monomer such as ionomer; graft copolymer polya- 
mide group resin; and polyester resin such as polyethylene 
terephthalate; or a blend or copolymer of two or more of 
these resins. It is also possible to form more than one resin 
layer overlaid on the rear surface of the base paper. 

As the light-shielding material added to the resin, carbon 
black, titanium nitride and graphite are preferable as light- 
absorbing light screen materials having superior light- 
shielding properties. Among these, carbon black is prefer- 
able in view of light-shielding properties, cost and physical 
properties, of which furnace carbon black is popular and 
preferable, but channel carbon black or thermal carbon black 
is also applicable. Acetylene carbon black and Ketchen 
carbon black being a denatured jsy-product, are preferable 
because of their light-shielding properties as well as anti- 
static properties. 

Considering the use in the light-shielding paper for pho- 
tographic film, carbon blacks are required to have smaller 
unfavorable effect on the photographic film, such as fogging 
and disordering of film sensitivities, but provide sufiBcient 
light-shielding effect. In this point of view, prefened are 
those furnace carbon blacks of pH 6,0 to 9.0, having an 
average particle diameter from 10 /«n to 120 /im, more 
preferably fi^om 15 /im to 100 pan, and most preferably from 
20 jum to 80 /im, a volatile content of 2.0% or less, more 
preferably 1.0% or less, and most preferably 0.5% or less, 
and an oil-absorption factor of 50 ml/100 g or more, more 
preferably 70 ml/100 g or more, and most preferably 100 
ml/100 g or more, because they are not apt to provide pin 
holes, hard spots or fish-eyes in resin film or coat, and 
improve light-shielding properties and dispersing properties, 
as well as less adversely affect photographic properties and 
physical properties. 

Representative examples of preferred carbon blacks on 
the market include Carbon Black #20(B), #30(B), #33(B), 
#40(B), #41(B), #44(B), #45(8), #50(B), #55(B), #100(B), 
#600(B), #2200(B), #2400(B), MA8, MAll and MAIOO, all 
produced by Mitsubishi Kasei Corporation; Black Pearls 2, 
46, 70, 71, 74, 80, 81 and 607, Regal 300, 330, 400, 660, 991 
and SRF-S, Vulcan 3 and 6, Sterling 10, SO, V, S, FT-FF and 
MT-FF, all produced by Cabot Co., Ltd.; and UNITED R, 
BB, 15, 102, 3001, 3004, 3006, 3007, 3008, 3009, 3011, 
3012, XC-3016, XC-3017 and 3020, all produced by Ash- 
land Chemical Co. However, the carbon black is by no 
means limited to these examples. 

There are mainly three methods of forming on the base 
paper a resin layer containing 4 wl % to 30 wt % light - 
shielding material as above. 

One is coating and drying a liquid of the resin dispersed 
or solved in an organic solvent or water. The liquid may be 
coated by reverse roll coating, blade coating, air knife 
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coating, rod coating, flood coating, extrusion coating, gra- 
vure coating, or any other appropriate coating method. 
According to this method, the thickness of the consequent 
dried resin coat is appropriately 1 /mi to 25 ^m. 

5 Another is hot-melt coating of the resin, wherein extru- 
sion coating is usual, but any other method is applicable. 
According to this method, the thickness of the consequent 
dried resin coat is appropriately 5 fan to 60 f^m, 

The third method is forming a uniform resin film of 20 /mi 
to 40 fim by inflation, T-die, casting, or rolling, and tlien 
cementing the resin film to the base paper by dry lamination 
with a polyurethane group or a polyedier group adhesive at 
a thickness of 1 g/m^ to 3 g/m^. Any of the above methods 
is applicable to the Ught-shielding paper of the present 

■'^ invention. 

The ink for use in printing information such as the bar 
code and decorative patterns on the light-shielding paper 
may be selected among from widely used inks for off-set 
printing or gravurc printing and UV inks, but those having 
no harmful influence on photographic materials. 

Representative examples of appropriate synthetic resin 
for ink are vinyl chloride/vinyl acetate resin copolymer; 
nitrate pyroxylin, polyester; polyamide urethane; polyacryl; 

^ rosin denatured maleic add; ethylene-vinyl acetate; vinyl 
ether; urethane-vinyl acetate; vinyl acetate-urethane resin; 
modified alkyd resin, modified phenol resin; alkaline soluble 
resin including rosin modified maleic acid resin, styrene 
maleic acid resin, styrene acrylic resin, acrylic ester acrylic 
resin, and methacrylic ester acrylic resin; hydrosol-type 
resin including styrene maleic acid resin, styrene acrylic 
resin, a-methyl styrene acrylic resin, acrylic ester acrylic 
resin, and methacrylic ester acrylic resin; emulsion-type 
resin including styrene resin, styrene acrylic ester resin, 

2^ acrylic ester copolymer resin and methacrylic ester copoly- 
mer resin. As resins for ultraviolet ink, polymers with acrylic 
unsaturated group are usual. Representative examples are 
polyester/acrylic ester, polyesterAirethane resin/acrylic ester, 
epoxy resin/acrylic ester, pentaerythritol triacrylate, trim- 
ethylol propane triacrylate, hexane diol diacrylate, triethyl- 
ene glycol diacrylate, triethylene glycol diacrylate, and 
hydroxy ethyl methacrylate. 

These inks are used with well-known colorant. Examples 
of these colorants are several kinds of pigments disclosed in 

45 JPA63-44653 and so forth: 

Azo-pigments: azo lake such as carmine 2B, red 2B; 
insoluble azo such as mono azo yellow (PY-1, -3), disazo 
yellow (PY-12, -13, -14, -17, -83), pyrazolone orange (PO- 
B-34), Balkan orange (PO-16); overall azo group such as 

50 chromophthal yeUow (PY-93, -95), chromophthal red (PR- 
144, -166); 

Polycyclic pigments: phlhalocyanine group such as cop- 
per phthalocyanine blue (PB-15, -15-1, -15-3), copper 
phthalocyanine green (PG-7); dioxazine group such as diox- 
55 azinc violet (PV-23); isoindolinone group such as isoindoli- 
none yellow (PY-1 09, -110); durene group such as pelhlene, 
perinone, flavanthrone, thioindigo; lake pigments such as 
malachite green, rhodamine B, rhodamine G, Victoria blue 
B; 

60 Inorganic pigments: oxide such as titanium dioxide, blood 
red; sulfate such as sedimentary barium sulfate; carbonate 
such as sedimentary calcium carbonate; silicate such as 
hydrous silicate, anhydrous silicate; metal powder such as 
aluminum powder, bronze powder, zinc powder, carbon 

65 black, chrome yellow, iron blue etc. These pigments are 
applicable as light-shielding materials for the above - 
described resin or the paper layer. In addition, oil-soluble 
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dye and dispersing dye are applicable. Hie ink may further Particular examples of the light-shielding paper are as 

contain several kinds of solvents, dispersing agents, wetting follows: 

agents, anti-foaming agents, leveling agents, tackifier, A light-shielding paper provided with at least an alunii- 

stabihzer, cross-linking agents, wax, drier. num layer on base paper, which prevents sticking of the 
It is possible to use an ink jet printing method for bar code S light-shielding paper with the photographic film in hot and 

printing. For ink jet printing, there are generally aqueous ink hximid conditions, gas fogging of the photographic film, 

and solvent type (oil-soluble) ink. The aqueous ink may clockspringiag or unwinding of the roll that could be caused 

contain water-soluble dye as colorant, water as solvent, by a high stiffness in flexure, and dimensional instability that 

monohydric- and dihydric alcohol as water-soluble solvent, could be caused by moisture absorption, as disclosed in 
polyhydroxy alcohol, water-soluble nitride composition or lO JPA55- 140835 and JPB6 1-3621 6; 

moisture -absorbing organic composition as a wetting agent. A light-shielding paper provided with a layer consisting of 

As the oil-soluble ink, those are applicable which contain an high density polyethylene and low density polyethylene so 

oil-soluble dye as colorant, and low water-soluble solvent as to improve antistatic properties and cutting properties on 

such as glycol ether and ester, or water-insoluble solvent punching, as disclosed in JPA60-35728; 
such as isoparaffin as solvent, and whose viscosity is con- 15 ^ Hght-shielding paper provided with a lamination fihn 

trolled m a range from 2 to 10 centipoise. consisting of ethylene polymer, aayhc ester, melhacryUc 

It is also possible to provide the bar code by hot-stamping. ester, and vinyl acetate/cthylene copolymer, so as to improve 

In that case, the bar code is formed on a heat-transfer film, low temperature heat sealing capacity, mixed material seal- 

and is transferred to the designated position on the roll film. ing capacity and cutting properties, as disclosed in JPA59- 

Good examples of ink for hot-stamping are those which ^ 68238; 

use heat-resistant pigments such as carbon black, iron blue, a light-shielding paper which prevents neck-in on melt 

phthalocyanine blue, lake red G, calcium carbonate, alumina extrusion of middle and surface layers on the base material, 

white, clay, titanium dioxide, and are also loaded with as disclosed in JPA58-186744; 

extender pigments such as siHca and barium sulfate for ^ light-shielding paper which has a polyolefin or poly- 
improving cutting properties, and pigments with smaller olefin mixture layer on one or each side, as disclosed in 
oil-absorbing factor. As the resm for the hot-stamping ink JPA58- 17434* 

are applicable the followings: hard resins such as rosin ester, a i- i.* -j ^ -^i. • . u • 

t t . i • 1- 1 A light-shielding paper provided with a pamt havmg an 

tcrpene phenol, petroleum resin: acrylic copolymer, u u j • f r * i em 

^.^ . ■ 1 1 1- 1.1. . 1 absorption band m a wavelength range of not less than 550 

ethylene-vinyl acetate copolymer, cycuc rubber, vmyl „ * • i- u- j* i j • 

. / .J . ^ ^ ^, ' * •^30 to improve light-shieldme capacity, as disclosed m 

chlonde-vmyl acetate copolymer, wax monomer or wax JPA52-150016' = r 

mixture such as natural camauba wax, montan wax, syn- ... 

thetic wax, low-molecular polyethylene etc. ^ hght-shieldmg paper coated with copolymer of methyl 

\\7u *u u J • * u ■ . J -^t- *!. ui 1 methacrylate, methacrylic acid, ethyl acrylate and so forth, 

Wh«c the bar code IS to be prmtcd either on the black ^j^jj^^ JPA50-67644; 

obverse surface of the hght-shielding paper or on the spool, , , ^ , . 

it is necessary to print a background area in white, yeEow or ^ hght-shielding paper coated with copolymer of ethylene 

silver. Thereafter, the bar code is printed in black or a dark ^f^^ ^""'y^'^ methacryHc ester, as 

color, or as blank segments. ^^1^^^ m JPA48-22020 and JPB51-49205; 

In this embodiment, those inks are preferable which use ^ light-shielding paper provided with a plurahty of car- 
inorganic pigments such as titanium oxide, clay, mica, ^'^^ ^^^^^ ^^y^^ o° P^P^^* disclosed m U.S.P.T 
alumina, calcium silicate, aluminum hydroxide, calcium ^^1^4; 

carbonate, barium sulfate; or metallic powder pigments such A light-shielding paper provided with printing on one 

as aluminum powder, bronze power, surface, and a carbon black containing polyethylene layer on 

It is possible to coat the light-shielding paper with a opposite surface by extrusion laminating, as disclosed in 
protection layer called lacquer coal or vamish for surface 45 ^-^^P- No. 1156302; 

glossing as wcU as for protection of the printed area. As the A light-shielding paper provided with a protection layer 
protection layer, an appropriate one or more of various resins on the printed surface, and a carbon black containing 
are applicable, including acrylic resin, cellulose resin such vinylidene chloride or styrene/butadiene copolymer layer on 
as acetate fibrous material, urethane resin, epoxy resin, the opposite surface, as disclosed m U.S. Pat. Nos. 2,646, 
polyester resin, ionomer resin, EEA resin, various polyeth- 50 ^65, 2,646^66, 2,751,309, 2,959,492 and 3,053,779; 
ylene resin including low density-, high density- and linear A light-shielding paper provided with carbon black con- 
low density polyethylene, polypropylene resin etc. Wax is taining polyethylene on its surfaces by extrusion, as dis- 
also applicable. closed in French Patent No. 1449852 and U.K.P. No. 

Stiffness is another important properties of the light- 1071032; and 
shielding paper. A certain stif&iess is necessary to permit and 55 A light-shielding paper coated with a mixture of ethylene- 

facilitate insertion of the light-shielding paper into the slit of vinyl acetate copolymer and carbon black, as disclosed in 

the spool, while the light-shielding paper must be soft and German Patent No. 1903378. 

flexible to permit tight winding and prevent unwinding. As die adhesive tapes, those are applicable which pcmiit 

Accordingly, the stiffness of the light-shielding paper is printing or stamping bar codes or conductive segments and 
preferably 100 mgf to 200 mgf, and more preferably 120 60 isolated segments on one side of a base material such as 

mgf to 160 mgf in Guriey stifitoess. paper and plastic fihn, and which are provided with a 

The Hght-shielding paper for use in the invention may be pressure-sensitive adhesive on the opposite side of the base 

Ught-tight black paper or those consisting of base paper and material. Good examples of the pressure-sensitive adhesive 

a carbon black dispersed resin layer coated or laminated on are rubber-based adhesives composed of rubber, such as 
the base paper. The light-shielding paper should be capable 65 styrene-isoprene-styrene block copolymer, styrene- 

of bearing bar codes, electrically readable codes or the like butadiene rubber, polybutene rubber, polyisoprene rubber, 

thereon by printing or sticking. butyl rubber, natural mbber and synthetic isoprene, loaded 
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with tackifying resin to control glass transition temperature, 
such as rosin, dammar, copal, hydrogenated rosin, rosin 
ester, indene-coumarone, picopal, polyterpene, 
nitrocelullose, aUcyd resin, bulon and xylene resin, softening 
plasticizer such as DOP, TCP, DBP and BBP, parafSn 
chloride, animal and vegetable fats and oils, and mineral 
oils; acrylic pressure -sensitive adhesive composed of 
homopolymer or copolymer solved in an appropriate 
solvent, the homopolymer or copolymer being those of 
acrylic ester such as methyl acrylatc. ethyl acrylate, butyl 
acrylate, hexyl acrylate, 2-ethyl-hexyl acrylate, isooctyl 
acrylate, octyl acrylate, decyl acrylate, or those of meth- 
acrylic ester such as methyl methacrylate, ethyl 
methacrylate, butyl methacrylate, hexyl methacrylate, 
2-ethyl-hexyl methacrylate, isooctyl methacrylate, octyl 
methacrylate, decyl methacrylate; or copolymer of these 
ester compounds and vinyl compounds having functional 
group, such as acrylic acid, melhacrylic acid, itaconic acid, 
crotonic acid and malcic acid. When copolymer with func- 
tional group is used, a small amount of isocyanate group 
organic cross-linking agent which acts on the functional 
group is loaded to increase heat-resiliency and cohesive 
effect. 

In alternative, the adhesive tapes may be provided with 
heat-sensitive adhesives: those of polyolefin such as poly- 
ethylene; those of vinyl acetate copolymer such as ethylene- 
vinyl acetate copolymer; those of acrylic ester copolymer 
such as ethylene -ethylene acrylate and ethylene-isobutyl 
acrylate; those of polyamide such as nylon 6, nylon 6.6, 
nylon 10, nylon 12 and N-methoxymethyl-nylon; terephtha- 
late adhesives; polyester adhesives; polyvinyl butyral adhe- 
sives; polyvinyl acetate adhesive; those of ceUulose deriva- 
tives such as acetate, methyl cellulose, acetate-butyrate; 
those of polymethacrylic acid ester such as polymethyl 
methacrylate; those of polyvinyl ether such as polyvinylm- 
ethyl ether, polyurethane adhesive; polycarbonate adhesive; 
those of styrene block copolymer such as styrene-butadiene- 
styrene; those of synthetic rubber such as styrene-butadiene, 
isoprcne and butyl rubber; those of special mbber other than 
the above; and a mixture of one or more of those acrylic 
copolymers other than the above. 

For the spool of the roll film according to the invention, 
polystyrene resin is generally used because of its strength, 
heat-resistant properties, dimensional stability and appear- 
ance. Also a blend of general polystyrene resin (GPPS) and 
high impact or middle impact polystyrene resin (HIPS or 
MIPS) which is made by polymerizing styrene monomer 
with a synthetic rubber such as butadiene rubber, HIPS or 
MIPS alone, and a blend of GPPS with a rubber are 
applicable, of which the blend of HIPS and GPPS, or MIPS 
alone is preferable in view of impact strength and wearing 
resistance. 

A preferable loading of the rubber is 0.5 wt % to 6.0 wt 
% considering the price, physical strength, injection molding 
facility, surface strength (resistance against scratch and 
wearing) and appearance. If the rubber loading is below 0.5 
wt %, sufi&cient physical and surface strengths cannot be 
obtained. But above 6.0 wt %, injection molding facility, 
stiffness, appearance and price are too bad to use in practice. 

For polymerization, any of three methods popular today is 
applicable: bulk polymerization wherein the monomer is 
polymerized without any solvent and dispersing agents, as is 
disclosed in JPA64-91136; random bulk polymerization as 
being generally industriaUzed wherein the monomer, cata- 
lyst and a small amount of solvent are used; and suspension 
polymerization wherein the monomer is dispersed in a 
medium in which the monomer is not or hardly soluble, and 
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a polymerization initiator is used that is hardly soluble in the 
medium but easily soluble in the monomer. 

Because the spool for the Brownie fihn should shield the 
photographic film from extraneous light in cooperation with 
the light-shielding paper, the spool must have light^hielding 
properties. Representative examples of light-shielding 
agents added to the resin for forming the spool are inorganic 
compounds as referred to below; 

1) Oxide, such as: silica, diatomaceous earth, alumina, 
titaniimi oxide, iron oxide, zinc oxide, magnesium 
oxide, antimony oxide, barium ferrite, strontium ferrite, 
beryllitmi oxide, pumice stone, pumice stone baUoon, 
and alumina fiber. 

2) Hydroxide, such as: aluminum hydroxide, magnesium 
hydroxide, and basic magnesiima carbonate. 

3) Carbonate, such as: calcium carbonate, magnesium 
carbonate, dolomite, and danalite. 

4) Sulfate and sulfite, such as: calcium sulfate, barium 
sulfate, ammonium sulfate, and calcium sulfite. 

5) Silicate, such as: talc, clay, mica, asbestos, glass fiber, 
glass balloon, glass bead, calcium silicate, 
montmorillonite, and bentonite. 

6) Carbon, such as: carbon black, graphite, carbon fiber, 
and carbon hollow sphere. 

7) Other compounds, such as: iron powder, copper 
powder, lead powder, tin powder, stainless steel 
powder, pearlescent pigment, aluminum powder, 
molybdenum sulfide, boron fiber, zeolite, boron fiber, 
silicon carbide fiber, brass fiber, potassium titanate, 
lead titanate zirconate, zinc borate, barium 
methaborate, barium methaborate, calcium borate, 
sodium borate, and aluminum paste. 

Among the above, carbon black is preferable, because it 
fogs less the photographic film, has little influence on 
photosensitivity and a great capacity for shielding hght, and 
less produces spitting or hard spot in polystyrene resin. 

Carbon black is classified according to raw materials as 
gas black, furnace black, channel black, anthracene black, 
acetylene black, Ketchen carbon black, thermal carbon 
black, lamp black, oil smoke, pine smoke, animal black, 
vegetable black, and so forth. Among of these, furnace black 
is preferable considering its light-shielding capacity and 
cost, as well as because it improves physical properties, and 
has less influence on photographic properties. Acetylene 
carbon black and Ketchen carbon black, a denatured 
by-product, are also preferable as having antistatic proper- 
ties as well as light-shielding capacity, through they are 
expensive. 

Among of the carbon blacks, those are preferable which 
is pH 6.0 to 9.0, and more preferably 6.5 to 8.5 (JIS K-6221), 
and having an average particle diameter of 10 /an to 120 /im, 
and more preferably 12 /an to 70 /tm. Among of these, more 
preferred is furnace carbon black whose volatile component 
is not more than 3.5%, and most preferably 1.5% (JIS 
K-6221), and whose DBP oil absorption is not less than 50 
ml/100 g, and most preferably not less than 70 mlAOO g 
(Method A of oil absorption measurement according to JIS 
K-6221). Chaimel carbon black is not preferable because it 
is expensive, and mostly contain more than 5.0% volatile 
component so that it can fog the photographic fihn. Most 
lamp black is pH 5.0 or less, so it has bad influence on the 
photographic properties. Therefore, if lamp black should 
have to be used, its influence on the photographic properties 
must be studied in advance. To evade adverse influence on 
the photographic properties, sulfiu: component of the cart)on 
black should be 0.9% or less, and preferably 0.7% or less 
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when measured accordiag to ASTM D 1619-60. Especially, 
free sulfur component should preferably be 0.1% or less, and 
most preferably 0.05% or less. 

Preferred examples of commercially available carbon 
black for the spool are the same as set forth above for the 
light-shielding paper. 

A preferable loading of the furnace carbon black is 0.05 
wt % to 3.00 wt %, in view of the price, physical strength 
of the spool, light-shielding capacity, influence on photo- 
graphic properties of the film, injection molding facility, and 
appearance. Loading of less than 0.05 wt % furnace carbon 
black results in insuflBcient light-shielding capacity, so the 
photographic film is fogged, unless the spool is thick 
enough. Making the spool thick enough for obtaining suf- 
ficient light-shielding capacity with 0.05 wt % furnace 
carbon black elongates molding cycle so much that molding 
failure such as sink marks can be provided, in addition that 
it increases the necessary amount of resin and thus raises the 
material cost. Loading of more than 3.00 wt % results in 
raising the cost and lowering physical strength of the spool, 
and weld marks are liable to occur. Moreover, the spool 
tends to absorb moisture, which can adversely affect the 
photographic film, and deteriorate the appearance of the 
spool (silver streaking, uneven or lowered glossiness), and 
weaken the surface of the spool, Le. the spool can easily get 
scratched or worn. 

As the dispersing agent for the ligbt-shielding agent, one 
or more of low molecular weight styrene polymer, polyeth- 
ylene wax, polypropylene wax, derivatives of these 
compounds, ethylene-bis-amide group and metallic soaps is 
applicable. A preferable example is zinc stearate or magne- 
sium stearate. Carbon black containing master-batch pellet 
can contain the dispersing agent to an extent that has no 
harm on the product As for zinc stearate, however, a 
preferable range is 0.01 wt % to 0.3 wt % in the final 
molding product. If the loading of zinc stearate is more than 
0.3 wt % of the final product, glossiness of the product and 
sweating on the metal molds are increased so much that 
obstacles may stick to the final molding product. However, 
loading of less than 0.01 wt % zinc stearate would have little 
dispersing effect. 

The spool of the invention may contain lubricant, in order 
that the edges of the light-shielding paper may smoothly 
slide on the spool, and thus the tightness of the film roll on 
the spool may further be improved. Examples of lubricants 
applicable for this purpose are referred to below, as well as 
manufacturers thereof; 

(1) Fatty acid amide lubricants: 
Saturated fatty acid amide lubricants: 

Behenic acid amide lubricants, such as DIAMIDE-KN 
(trade name; manufactured by Nippon Kasei Chemical Co., 
Ltd.); and 

Stearic acid amide lubricants, such as ARMIDE-HT 
(trade name; manufactured by Uon Oil and Fats Co., Ltd.), 
ALFLOW-S-10 (trade name; manufactured by Nippon Oil 
and Fats Co., Ud.), fatty acid AMAMID-APl (trade name; 
manufactured by Nippon Chemical Co., Ltd.), AMIDE-S 
AMIDE-T (trade name; manufactured by Nitto Chemical 
Industry Co., Ud.), NEWTRON-2 (trade name; manufac- 
tured by Nippon Fine Chemical Co., Ltd.); 

Hydroxy stearic acid amide lubricants: 

Pahnitic acid lubricants, such as NEWTRON-S-18 (trade 
name; manufactured by Nippon Fine Chemical Co., Ltd.), 
AMIDE-P (trade name; manufactured by Nitto Chemical 
Industry Co., Ltd.); and 
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Laurie acid amide lubricants, such as ARMIDE-C (trade 
name; manufactured by Loan Akzo Co., Ltd.), DIAMID 
(trade name; manufactured by Nitto Chemical Co., Ltd.); 

5 Unsaturated fatty acid amide lubricants: 

Erucic acid amide lubricants, such as ALFLOW-P-10 
(trade name; manufacmred by Nippon Oil and Fats Co., 
Ltd.), NEWTRON-S (trade name; manufactured by Nippon 
Fine Chemical Co., Ltd.), LUBROL (trade name; manufac- 

10 turcd by I.C.I), and DIAMID-L-200 (trade name; manufac- 
tured by Nippon Chemical Co., Ltd.); and 

Oleic acid amide lubricants, such as ARMO SLIP-CP 
(trade name; manufactured by Lion Akzo Co., Ltd.), 
NEWTRON and NEWTRON-E-18 (trade names; manufac- 

15 tured by Nippon Fine Chemical Co., Ltd.), AMIDE-0 (trade 
name; manufactured by Nitto Chemical Industry Co., Ltd.), 
DIAMID-O-200 and DL\MID-G-200 (trade names; manu- 
facmred by Nippon Chemical Co., Ltd), ALFLOW-E-10 
(trade name; manufactured by Nippon Oil and Fats Co., 

20 Ltd.), and fatty acid AMIDE-O (trade name; manufactured 
by Kao Corporation); 

Bis fatty acid amide lubricants: 

Methylene bis behenic acid amide lubricants, such as 
25 DIAMID-NK-BIS (trade name; manufactured by Nippon 
Chemical Co., Ltd.); 

Methylene bis stearic acid amide lubricants, such as 
DIAMID-200-BIS (trade name; manufactured by Nippon 
Chemical Co., Ltd.), ARMO WAX (trade name; manufac- 
30 tured by Lion Akzo Co., Ltd.), and BISAMIDE (trade name; 
manufacmred by Nitto Chemical Industry Co., Ltd.); 

Methylene bis oleic acid amide lubricants, such as 
LUBRON-O (trade name; manufacmred by Nippon Chemi- 
cal Co., Ltd.); 

35 Ethylene bis ste aric acid amide lubricants, such as ARMO 
SLIP EES (trade name; manufactured by Lion Akzo Co., 
Ltd.); and 

Hexamethylene bis stearic acid amide lubricants, such as 
AMIDE-65 (trade name; manufactured by Kawaken Fine 
40 Chemical Co., Ltd.); Hexamethylene bis oleic acid amide 
lubricants, such as AMIDE-60 (trade name; manufactured 
by Kawaken Fine Chemical Co., Ltd.), etc. 

(2) Non-ionic surface active agent lubricants: 

45 ELECTRO STRIPPER TS-2 and ELECTRO STRIPPER 
TS-3 (trade name; manufactured by Kao Corporation), etc. 

(3) Hydroxy carbonate lubricants: 

Liquid parafiSn, natural paraffin, micro wax, synthetic 
50 parafSn, polyethylene wax (preferably 6000 or less in 
molecular weight), polypropylene wax (preferably 6000 or 
less in molecular weight), chlorinated hydrocarbon, 
fluorocarbon, etc. 

55 (4) Fatty acid lubricants: 

Higher fatty acid (those preferable number of carbon 
atoms is C^^ or more, such as caproic acid, stearic acid, oleic 
acid, crude add, palmitic add), oxy fatty acid, etc. 

60 (5) Ester lubricants: 

Fatty acid lower alcohol ester, fatty add polyvalent alco- 
hol ester, fatty acid polyglycol ester, fatty acid fatty alcohol 
ester, etc. 

65 (6) Alcohol lubricants: 

Polyvalent alcohol, polyglycol, polyglycerol, etc. 



07/21/2004, EAST Version: 1.4.1 



5,845,869 

23 24 

(7) Metallic soaps: hole with a forward one of said guide surfaces of said 
Compounds of higher fatty adds such as lauric acid, claw with respect to an inserting direction of said 

stearic acid, succinic acid, stearyl lactate, benzoic acid, light-shielding paper into said slit; and 

hydroxy stearic acid, lactic acid, phthalic add, ricinoleic jjf ^ ^ distance between said iniUal contact point and a 
acid, naphthenic acid, oleic aad palmihc acid and erucic 5 g^ntact point of said rim with said forward guide 

aad, and metals such as Li, K Na, Mg, Ca, Sr, Ba, Zn, Cd, ^^^^ „f ^^^^ ^^^^ ^ ^ 

Al Sn, Pb and Cd. Among of these, magnesium stearate, projections. 

^Slf magnesium oleate are ^ Aphotogmphic roll film according to claim 3, wherein 

^ * said side projections are disposed inward of said guide 

(8) Montanic acid ester partial saponifier, '° surfaces of said claw. , . . . . 

(9) Silicone lubricants: 5- A photographic roU film according to claim 4, wherem 
Dimethyl polysiloxane of various grades and denaturation forward edges as weU as rearward edges of said side 

thereof (manufactured by Sinetsu Chemical Co., Ltd., and projections with respect to said inserting direction are 

Toray Silicone Co., Ltd. rounded. 

^5 6. A photographic roll film according to claim 5, wherein 

It is the most preferable to load 0.05 wt % to 2.20 wt % said hole is approximately round, 
dimethyl polysiloxane lubricant of organo-polysiloxane 7. A photographic roll film according to claim 1, wherein 

group having a viscosity of 1,000 CS to 60,000 CS. said light-shielding paper has a width approximately equal 

Examples of other additive agents which may be added as to an axial length of said spool core, but said leader has a 

required to the resin for forming the spool are antioxidant, narrower tip portion whose width is less than an axial length 

photo-stabilizer, ultraviolet absorber, nucleator and anti- ofsaid slit that is shorter than said spool core, such that said 

static agent. Also filler such as alumina, kaoline, clay, hole is centered with a center portion of said claw when side 

calcium carbonate, mica, talc, titanium oxide and silica, or edges of said leader come into contact with side margins of 

reinforcer such as glass roving, metallic fiber, glass fiber, said slit. 

glass milled fiber, carbon fiber may be added to reduce the 8. A photographic roll film according to claim 7, wherein 

shrinkage of the spool. said claw is disposed in a center position of said first wall in 

What is claimed is: the axial direction of said spool core, whereas there are a pair 

1. A photographic roll film having a photographic of said ribs disposed symmetrically about said claw, and 
fiknstrip, a light-shielding paper secured to said photo- wherein said leader of said light-shielding paper has a 
graphic filmstrip at least at a leading end thereof, and a spool trapezoidal portion having side edges tapered toward said 
having said photographic filmstrip with said light-shielding narrower tip portion, said narrower tip portion having a 
paper wound in a roll thereon, said photographic roll film width slightly less than a spacing between said pair of ribs, 
comprising: and a length longer than a half width of said second wall of 

at least a hole formed through a leader of said light- said slit. 

shielding paper; 9. A photographic roU film according to claim 8, wherein 

a sHt formed through a spool core of said spool along an ^side surfaces of said ribs that are opposed to said claw are 

axial direction of said spool core; convex or protrudmg toward said claw and are tapered off to 

at least a claw formed on a first wall of said sUt, said claw respective peaks. , 

being engaged with said hole when said leader is 10. A photographic roll fikn according to claim 1, further 

inserted in said slit, wherein said claw has side projec- comprismg: 

tions m proximity to the peak, said projections extend- flanges on opposite ends of said spool core; and 
ing in said axial direction of said spool core; and annular recesses formed in an center area of inside sur- 

at least a rib formed on a second wall of said slit which faces of said flanges coaxiaUy with said spool core, 

is opposite and parallel to said first wall, said rib 11. Aphotographic roll fihn according to claim 1, wherein 

pressing said leader of said light-shielding paper said photographic filmstrip is secured to said light-shielding 

toward said first wall. paper with at least an adhesive tape, and data of said 

2. Aphotographic roll film according to claim 1, wherein photographic roll film is provided on at least one of said 
said rib has a height from said second wall, which is larger light-shielding paper, said adhesive tape and said spool, 
than a thickness of said light-shielding paper plus a distance 12. Aphoto^aphic roll fihn according to claim 1, wherein 
from a peak of said claw to said second wall. said claw and rib are individually symmetrical about a plane 

3. Aphotographic roll film according to claim 1, wherein extending through an axial center of said spool core and 
said claw and rib are individually symmetrical about a plane perpendicularly to said walls of said slit. 

extending through an axial center of said spool core and 13. A photographic roll film having a photographic 

perpendicularly to said walls of said slit, and guide surfaces fihnstrip, a Ught-shielding paper secured to said photo- 

of said claw and rib which face open sides of said slit are graphic film strip at least at a leading end thereof, and a 

inchnedrelativetosaid walls to taper off to respective peaks, spool having said photographic filmstrip with said light- 

and wherein said guide surfaces of said claw have an shielding paper wound in a roll thereon, said photographic 

inchnation angle 6 at least in portions proximate said side roll film comprising: 

projections, said inclination angle G being defined as fol- at least one hole formed through a leader of said light- 
lows: shielding paper; 

a first sht formed through an axial center of said spool 
laao ^tv{De-Df) ^^^^ ^^j^g ^ ^^^^ direction of said spool 

wherein core, said first slit having no member to engage with 

tl is a thickness of said side projection; 65 said leader; 

De is a distance between forward edges of said side a pair of second slits formed in parallel to said first slit on 
projections and an initial contact point of a rim of said opposite sides thereof; 
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at least one claw formed on a first wall of each of said 
second slits, said at least one daw being engaged with 
said at least one hole when said leader is inserted in one 
of said second slits, wherein said at least one claw has 
side projections in proximity to the peak, said projec- s 
tions extending in said a?rial direction of said spool 
core; and 

at least one rib formed in each of said second slits on a 
second wall which is opposite and parallel to said first 
wall, said at least one rib pressing said leader of said ^0 
light-shielding paper toward said first walL 

14. A spool, for a photographic roll film, comprising: 

a spool core having a slit formed therethrough along an 

axial direction of said spool core; 
at least one claw formed on a first wall of said slit; and 
at least one rib formed on a second wall which is opposite 
and parallel to said first wall of said slit, wherein said 
at least one claw and said at least one rib are individu- 
ally symmetrical about a plaoe extending through an 
axial center of said spool core and perpendicularly to 
said walls of said slit. 

15. A spool, for a photographic roU film, according to 
claim 14, further comprising: 

flanges on opposite ends of said spool core; and is 
annular recesses formed in a center area of inside surfaces 
of said flanges and coaxially with said spool core. 

16. A spool, for a photographic roll film according to 
claim 14, further comprising guide surfaces on said at least 
one claw and said at least one rib which face open sides of 
said slit and are inclined relative to said waUs to taper off to 
respective peaks, and wherein: 

said at least one claw includes side projections in prox- 
imity to its peak; and 



said guide surfaces of said claw have an inclination angle 
6 at least in portions proximate said side projcctioos, 
said inclination angle 9 being defined as follows: 

tanQ^t\J{De~Df) 

wherein 

tl is a thickness of said side projection; 

Dc is a distance between forward edges of said side 
projections and an initial contact point of a rim of said 
hole with a forward one of said guide surfaces of said 
claw with respect to an inserting direction of a light- 
shielding paper into said sUt; and 

Df is a distance between said initial contact point and a 
final contact point of said rim with said forward guide 
surface of said claw, where a hole of the light-shielding 
paper is engaged with said side projections. 

17. A photographic roll film according to claim 16, 
wherein said side projections are disposed inward of said 
guide surfaces of said claw. 

18. A photographic roll film according to claim 14, 
wherein: 

said at least one claw is disposed in a center position of 
said first wafl in the axial direction of said spool core, 
whereas there are a pair of said ribs disposed symmetri- 
caUy about said claw; and 

inside surfaces of said ribs that are opposed to said at least 
one claw are convex or protruding toward said claw 
and are tapered off to respective peaks. 
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ABSTRACT 



When no trimming is executed, the optical magnification is 
fixed and the electronic magnification is changed each time 
a print size changes in a film original having the same film 
size, even if recorded images have a different size. Further, 
the fixed optical magnification is the standard or set optical 
magnification, which permits the image of the film original 
to be projected to the effective image region of the image 
sensor in the state that it inscribes or nearly inscribes the 
effective pixel region to the greatest possible degree. As a 
result, a high quality print can be obtained without the 
deterioration of image quality in high productivity, and 
without the need of effecting the troublesome optical mag- 
nification by operating the zoom lens. Further, when trim- 
ming is executed, since preference is given to the optical 
magnification over the electronic magnification, even if only 
a part of the image recorded on a film original is enlarged, 
the deterioration of image quahty can be prevented or 
minimized. In addition, since a trimming region can be 
adjusted while confirming it through the monitor, a trimming 
job can be easily executed and trimming accuracy can be 
improved. 

14 Claims, 9 Drawing Sheets 
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FIG. 9 
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FIG. 11 
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DIGITAL PRINT METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to a digital print method of 
obtaining prints of desired sizes regardless of the presence or 
absence of trimming by photoelectrically reading images of 
various sizes recorded on various types and sizes of film 
originals, subjecting the images to d^ital signal processing, 
trimming the images if necessary, and exposing a light- 
sensitive material using a light source such as a laser beam 
or the like. 

Images recorded on photographic film originals 
(hereinafter, referred to as film originals or simply as films) 
such as negative films, reversal films and the like are 
conventionally printed onto light-sensitive materials such as 
photographic papers and the like by so-called direct 
exposure, that is, a method in which an image recorded on 
a film original is projected onto the light-sensitive material 
for area exposure. 

In contrast, there have been recently proposed digital 
photoprint systems which make use of digital exposure. The 
apparatus photoelectrically reads image information 
recorded on a film, converts the thus read image into a digital 
signal and thereafter applies various steps of image process- 
ing to the digital signal to thereby provide recording digital 
image information. If these records the image (latent image) 
on a light-sensitive material by scan exposing it with record- 
ing light which is modulated in accordance with the image 
information, and produces a print through development. 
Digital photoprinters for embodying the above digital pho- 
toprint systems are under development. 

The digital photoprint system can freely perform editing 
and layout jobs for print images such as composition of a 
plurality of images to a composite image, division of a single 
image into segments, editing of characters and images and 
the like and various types of image processing such as 
color/density adjustments, magnification adjustments, edge 
enhancement and the like and output finished prints which 
are freely subjected to editing and image processing in 
accordance with a specific use. Although conventional print 
systems employing the direct exposure cannot reproduce afi 
the image density information recorded on a film and the like 
in such aspects as density resolution, space resolution, 
color/density reproducibility and the like, the digital photo- 
printer can output a print in which the image density 
information recorded on the film is almost perfectly repro- 
duced. 

Further, since the digital photoprint system can record 
(store) the image information of the images recorded on 
respective films and image processing conditions to the 
image information to a memory device provided with the 
system and an external memory device such as a floppy disc 
and the like, there is an advantage that extra printing and 
other jobs can be accomplished without any films that serve 
as originals. What is more, extra printing and other jobs can 
be performed in a rapid and ef&cient manner because pro- 
cessing conditions need not be set again. 

Essentially, the digital photoprint system and the digital 
photoprinter under consideration are composed of an image 
input device for photoelectrically reading the image 
recorded on an original such as a film or the like through an 
image sensor or the like, a display device for displaying the 
thus read image, an image processing device for effecting 
image processing operations on the thus read image and 
determining exposing conditions for recording the image 
and an image recording device for obtaining a print to be 
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subjected to a development process by scan exposing a 
light-sensitive material in accordance with the determined 
exposing conditions. The applicant invented various devices 
and methods for realizing such a digital photoprint system 

5 and proposed them in Japanese Unexamined Patent Publi- 
cation Nos. 6-217091, 6-233052 and 6-245062, together 
with the disclosure of an outline of the digital photoprinter. 

Incidentally, in the digital photoprint systems and digital 
photoprinters described above and proposed until now, an 

10 original image read by an image sensor is displayed on a 
display such as a monitor or the like. However, since there 
are various processes from the time the image born by a film 
original is read by the image sensor to the time the image is 
finally made to a print by being exposed and developed, the 

15 image region displayed on the screen of the monitor does not 
always match the reproduced image region in the print. Such 
mismatch also arises likewise when trimming is effected. 
Further, conventional digital photoprint systems have a 
problem that even if they can display a finished print region 

20 on a monitor, since they do not sufficiently take an image 
deficit that is, so-called "vignetting"* caused in various 
processes into consideration, it cannot be said that the 
finishing region displayed on the monitor perfectly matches 
a print image region. 

25 In addition to the problem of the mismatch, there are also 
problems that the periphery of an image born by the film 
original lies off the effective pixel region of an image sensor 
and a necessary peripheral portion of the image is lacking 
from a print. Further, since a projected image is smaller than 

30 the effective pixel region of the image sensor, an image 
signal having a sufficient number of input pixels cannot be 
obtained and a number of output pixels is increased by great 
enlargement effected by image processing. Thus, the image 
reproduced on a print is liable to appear out-of-focus and the 

35 degree of fineness of the quality of the print is deteriorated ^ 
depending upon a method of projecting the film original to 
the image sensor. That is, depending upon, for example, how 
an optical magnification (optical enlargement/reduction) is 
set to determine a size of the projected image. This is 

40 because that film originals include various types and sizes 
such as, for example, the negative film, the reversal film and 
the like, a 135 size, a 240 size and the like, and even a film 
of the same size includes recorded images having various 
sizes such as, for example, a full size (F), a high-vision size 

45 (H), a panorama size (P) and the Uke. There arises another 
problem that if an optical magnification is fixed when an 
image born by the film original is trimmed, since the image 
is enlarged by image processing, there is a noticeable 
tendency that the image reproduced on a print is made to an 

50 out-of-focus state and the quality of the image is deterio- 
rated. There is still another problem that the aforesaid 
various problems are more easily caused and diflScult to be 
adjusted when images recorded on the same film original 
include a plurality of sizes in addition to that the film 

55 original to be handled has various types and sizes and when 
a digital photoprint system can arbitrarily set a plurality of 
finished print sizes regardless of the type and size of the film 
original and the size of a recorded image. Further, when the 
optical magnification is changed in accordance with the size 

60 of an image to be read in the above digital photoprint system 
to properly read the image born by the film original as much 
as possible, a further problem arises in that since images 
having different recorded sizes exist even in the film of the 
same size, the optical magnification and a focus must be 

65 adjusted each time the size of the recorded image to be 
processed changes even in the same film and productivity 
cannot be increased. 
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SUMMARY OF THE INVENTION change of the optical magnification executed by the opera- 
tion of the zoom lens over the magnification of the region 

An object of the present invention is to provide a digital ^^tiin the reference line executed by the change of the 

print method capable of making a plurality of sizes of prints electronic magnification and a case that the trimming region 

from a plurahly of images of different sizes bom by film ^ matched with the image of the desired size to be read by 

originals having a plurality of different film sizes and magnifying the region within the reference line displayed on 

reading by an image sensor any size of the images born by the monitor by changing the electronic magnification rather 

the film originals of any film size and the images in the than magnifying the image displayed on the monitor by 

trimmed regions of the film originals as much as possible changing the optical magnification while visually observing 

when the images are trimmed, causing no deterioration of the image displayed on the monitor and the trimming region 

image quality to prints of any arbitrary size, capable of shown by the reference line showing the finishing region 

obtaining fine image quality through image processing displayed thereon. 

effected using a minimum possible electronic magnification, It is preferable that the print magnification is changed by 

having high reproducing accuracy of the film originals to the changing the reading pixel density of the image bom by the 

prints and further having high productivity by solving the original and read by the image sensor in accordance 

above problems. ^® length of the reproduced image of the 

. i_- . r * • ■ * J print or the electronic magnification set at the time of the 

Another object of the present mvention is to provide a trimmine 

digital print method capable of easily matching a trimmed ... c u% 4U * u *u • • * j *t, 

■ ■ -.u- - . * -1 * It IS preferable that when the trimmmg is executed, the 

miage with the region withm an miage turning device S2, magnification is changed by giving preference to the 

negaUve/positive conversion device 84 and the bke, easdy Optical magnification in a low print ma^ification in which 

confirming the matchmg state and easily and correcfiy ^^^^^ magnification can be changed by the operation of 

pcrforramg a trimming job by displaymg, together with an 200m lens, whereas the print magnification is changed by 

image read by an image sensor, a reference line in accor- fixing optical magnification and dianging the electronic 

dance with a print size on a monitor in order to show a magnification in the range in which the optical magnification 

finishing region in consideration of a pixel deficit caused by 25 cannot be changed by the operation of the zoom lens, 

image processing and magnifying (enlarging/reducing) at Further, it is preferable that when the trimming is 

least one of the read image and the displayed line, executed, the print magnification is changed by the optical 

To achieve the above objects, a digital print method of the magnification or the electronic magnification depending 

present invention of projecting images having a plurality of upon the electronic magnification having been set. 

image sizes and bom by film originals having a plurality of 30 BRIEF DESCRIPTION OF THE DRAWINGS 

film sizes through a zoom lens, photoelectrically reading the - . i_, , j. c i_ j- * r j- 1 

, u- *i_ J • FIG. 1 IS a block diagram of an embodiment of a digital 

unagcs by an image sensor, subjecting ttie thus read images ^ ^^^^^ j^^^^^^^ embodykg a 

to digital miage processmg, exposing a light-sensitive mate- 5i^t^^'^„, ^^thod according to the present invention; 

" K- f r r K?"* ^- . 7^1 , FIG- 2 is a schematic perspective view of an embodiment 

subjectmg the hght-sensiUve material to development pro- 35 of an image input device of the digital print apparatus shown 

cessing so as to be able to obtam pnnts having reproduced in FIG T 

images of a pluraUty of print sizes compr^es the steps of FIG. 3 is a schematic perspective view of an embodiment 

displaymg when a print ma^ification is changed to ou^ut ^ ^^^^^^ ^ . ^^.^ ^ 

an image of a desired size to be read among the images born 

by one of the fihn originals as a print having a reproduced 40 r^l^\ . , . ^ r • u j 

image of a desired print size, a reference line on a monitor '* * "Z^"^. °^ ^^^f mam body 

together with the image bom by the film original and read by °f nGT""^ 

the effective pixel region of the image sensor by changing at m . , . ^ , . . 

least one of an optical magnification and an electronic ^ ^ ^ schematic plan view of the tnmn^mg earner 

magnification, wherein the optical magnification projects the 45 «^P^* ^^^^ ^^^^ ^ 2; 

image of the desired size to be read of the fihn original into ^I^- ^ is a schematic plan view of a strip holding plate 

the effective pixel region of the image sensor, the electronic ^sed by the trimming carrier shown in FIG. 5; 

magnification is determined from an output pixel region FIG. 7 is a block diagram of an embodiment of a 

determined from a desired print size in which the reproduced controller of the digital print apparatus shown in FIG. 1; 

image is printed and an input pixel region determined firom 50 FIG. 8 is a block diagram of an embodiment of an image 

the effective pixel region of the image sensor in consider- processing device of the controller shown in FIG. 1; 

ation of an image deficit caused by the digital image FIG. 9 is a block diagram showing an example of the 

processing, and the reference line shows a cut-out pixel essential process of the digital print method according to the 

region which will be cut out from the effective pixel region present invention; 

based on the output pixel region and the electronic magni- 55 piG. 10 is a block diagram showing an embodiment of a 

fication in consideration of the image deficit as the finishing method of determining an electronic magnification and a 

region of the print corresponding to the print size; setting, cut-out pixel region in the digjtal print method according to 

when no trimming is executed, the print magnification to a the present invention; and 

desired value by fixing the optical magnification to a value p^j ^^^^ y^^^^^ diagram showing an embodiment of an 

preset in accordance with the film size of the fihn original 60 optical magnification setting method in the digital print 

and changing the electronic magnification in accordance method according to the present invention, 
with the size of the image born by the film original; and 

setting, when trimming is executed, the print magnification DETAILED DESCRIPTION OF THE 

to a desired value by switching between a case that the INVENTION 

image of the desired size to be read is matched with the 65 A digital print method according to the present invention 

trimming region within the reference line by magnifying the will be described below in detail based on a preferable 

image displayed on the monitor by giving preference to the embodiment shown in the accompanying drawings. 
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FIG. 1 is a schematic block diagram showing an embodi- 
ment of a digital print apparatus for embodying a digital 
print method according to the present invention. 

The digital print apparatus 10 shown in FIG. 1 includes an 
image input device 12 for photoelectrically reading the 
images having different image sizes which are bom by film 
originals having different film sizes; a controller 14 for 
setting reading conditions for the image input device 12 and 
controlling the image input device 12 based on the reading 
conditions, and, in particular, setting, altering and adjusting 
an image sensor conversing magnification by changing an 
optical magnification, an electronic magnification and a 
reading pixel density in the present invention as well as 
determining a readiiig pixel region and a cut-out pixel 
region, subjecting a read image signal to image processing, 
automatically setting image processing conditions (auto-set- 
up) and the hke; an image output device 16 for exposing an 
image to a Ught-sensitive material based on the image signal 
processed by the controller 14 and subjecting the light- 
sensitive material to development processing to thereby 
output a print on which the reproduced image is born; an 
image display device (monitor) 18 for displaying an original 
image read by the image input device 12 as well as the 
region of the image to be reproduced in accordance with the 
size of a print output by the image output device 16 and a 
trimming region; an external memory device 20 composed 
of a magnetic recording medium such as a server, a hard disc 
and the like, a magnetic optical recording medium or a 
magnetic tape and a floppy disc and the driver thereof, the 
magnetic recording medium storing the image signal of the 
original image read by the image input device 12, the image 
signal processed by the controller 14 or used by the image 
output device 16 and further the image processing 
conditions, exposing conditions, light-sensitive material 
processing conditions and the like; and a data input device 
22 such as a keyboard 22fl, a mouse 22b and the like for 
setting various conditions such as an optical magnification, 
a print magnification, an image sensor converting magnifi- 
cation and the like, selecting various steps of processing and 
inputting information such as correction and the like. 

The image input device 12 (hereinafter, referred to as an 
input device) shown in FIG. 2 is a device for photoelectri- 
cally reading images recorded on films as film originals 
which are different in type and size such as a strip as an 
elongated negative or reversal film on which a lot of images 
are recorded, a slide ordinarily composed of a single reversal 
film fixed to a fi-ame (mount) and the like. The image input 
device 12 is essentially composed of an oprical frame 13, a 
fight source section 24, a carrier base 26, an imaging unit 28 
to which a zoom lens is assembled, an image sensor 30 as 
an area sensor, and a carrier such as a film carrier 32, a slide 
carrier 34 (refer to FIG. 3), a trimming carrier 160 (refer to 
FIG, 4-FIG. 6) and the like which are mounted on the carrier 
base 26 so as to be replaced each other. 

In the image input device 12, a strip A or a slide B is fed 
in an X direction in the figure by the film carrier 32 or the 
sHde carrier 34 mounted on the carrier base 26 and stopped 
at a reading position Z, light from the light source section 24 
is irradiated to the image on the film original, projection 
light bearing the image recorded on the fihn original is 
obtained, the projection light is projected onto the image 
sensor 30 at the imaging unit 28, an image signal is obtained 
by subjecting the image to photoelectrical conversion and 
the image recorded on the film original is two-dimensionally 
read as the image signal. The image input device 12 is 
controlled by the input control unit 70 of the controller 14 
which will be described later (refer to FIG. 4 and FIG. 5). 
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The light source section 24 is used to produce light having 
respective colors for irradiating the film original (strip A and 
slide B), the light being uniformly dispersed and having a 
suflScient quantity of light to permit the image sensor 30 to 

S decompose the image of the film original to the three 
primary colors R, G, B and read the image with a pinpoint 
accuracy. In the image input device 12 of the illustrated 
example, the light source section 24 which irradiates the 
strip A from downward of it to obtain the projection light is 

]0 positioned below the carrier base 26 of the optical frame 13 
and includes a light source 35, a reflector 35ti, a stop 36, a 
color filter plate 38 and a diffusion box 40. Further, the fight 
source section 24 is further provided with a cooling fan for 
cooling the various components such as the light source 35 

15 and the like in addition to the above components and further 
may be provided with a shutter for shading the light emerg- 
ing from the fight source 35, if necessary. 

Various known fight sources such as a halogen lamp, a 
xenon lamp, a mercury vapor lamp and the like which can 

20 emit reading fight having a quantity which is sufficient for 
the image serasor 30 to read an image, may be utilized as the 
light source 35. 

The stop 36 is used to regulate the quantity of fight from 
the light source 35 and the illustrated example uses two ND 
filters each having a logarithm-curved shielding portion and 
a different quantity of light passing at respective positions in 
a direction perpendicular to an optical axis L. A quantity of 
fight to a film is regulated by causing the ND filters to come 
closer to or depart from each other in the direction perpen- 
dicular to the optical axis L. 

The color filter plate 38 includes three color filters, 
namely, an R (red) filter, a G (green) filer and a B (blue) 
filter. When an image is read, the center axis of the color 

2^ filter plate 38 is turned by not shown rotation means to 
thereby switch the color of a filter acting on the optical axis 
Land the R filter, the G filter and the B filter are sequentiaUy 
inserted into the light passage L to thereby read the image 
recorded on the fihn original by decomposing it to the three 
primary colors of R, G, B. 

The diffusion box 40 is used to diffuse the reading light 
which was emitted from the light source 35 and passed 
through the color filter with the quantity of light regulated by 
the stop 36 so that the quantity and other features of the 

45 reading light incident on the fihn is made imiform on a plane 
perpendicular to the optical axis L. In the iUustrated 
example, the diffusion box 40 is composed of a quadrangular 
prism having intemal specular surfaces and diffusion plates 
disposed on the npper and lower surfaces of the prism, 

5Q However, various types of other known diffusion means 
other than the above may be used. 

The carrier base 26 is disposed above the fight source 
section 24 and provides a site on the upper surface thereof 
where the film carrier 32, or the slide carrier 34, a trimming 

55 carrier 160 and the fike which will be described later are held 
at a specific position. The carrier base 26 is secured perpen- 
dicular to the optical frame 13. The carrier base 26 has an 
opecfing (not shown) formed in an area corresponding to the 
optical axis L to permit the light emitted from the light 

50 source section 24 to pass therethrough. The opening is 
formed in accordance with the maximum image surface size 
of the film original which can be read by the light from the 
light source section 24 through the image sensor 30 in the 
image input device 12 so that the entire area of the maximum 

65 image surface can be sufficiently irradiated. 

The carrier base 26 has guide rails 42, 42 fonned on the 
upper surface thereof in a direction away from the operator 
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toward the optical frame 13, namely, in the direction of plane detecting sensor 52 which are arranged in that order 

arrow y which is perpendicular to the direction of arrow x from an upstream side to a downstream side io the 

serving as a film feed direction. Grooves 44, 44 which arc x-direction. 

engaged >wth the guide rails 42, 42 are formed on the bottom ^h^ ^^^^ 45 ^ composed of a motor 48a and feed 

surfacesof th6fi^m cimer32 theshde camw s filers 4Sb and intermittently feeds the strip A in the 

"•"^rr" i'!^^'" x-direction. When Uie result of detection with the image 

32, the slide earner 34 and the tninming earner 160 is . j ^ r j ^ j j ■ j 

regulated in the directions of arrow x and ™ y in such a plane detecting sensor 52 for detecting a recorded image and 

manner that they are pushed in the direction of arrow y until ^^^^^^ ^^^^^^ ^^^o P ^"^^l"" 

their inner side ends are abutted against the optical frame 13 readmg position Z, the feed device 48 stops feeding the 

and fixed there with the grooves 44, 44 thereof engaged with '° stnp A, and upon receiving a READ END sig^ from the 

the guide rails 42, 42 of the carrier base 2(i. As a result, they ^'nt^oUer 14, the feed device 48 resumes the feed of the strip 

are positioned at specific position on the carrier base 26 and ^ ^ subsequent image is fed to the reading posiUon Z. 

fixed by a not shown lock mechanism. The fihn compressmg unit 50 compresses the stnp A 

These earners 32, 34 can be removed from the carrier disposed at the reading position Z against the guide groove 

base 26 and very easily replaced with each other by being "^^^^ the image is read by turning a compressing member 

pulled toward the operator side so that the grooves 44, 44 ^Ofc, to which an opening is formed to permit the projection 

thereof are drawn out from the guide rails 42, 42. Note, as of s^np A to pass therethrough, about a rotating 

a means for mounting the film carrier 32, the slide carrier 34, ^Oa in the direction opposite to anow b so that the curls 

the trimming earner 160 and the like at the specific position ^nd other habits of the sfi-ip A arc eliminated. This insures 

on the carrier base 26 is not particulariy limited. ^^e entire image surface is held at a specific position 

The film carrier 32 feeds the elongated negative film or ^P^^^ P^^^^^^ 

reversal fihn on which a lot of images are recorded, that is, onginai is disposed. 

the so-called strip (sleeve) A in the lengthwise direction Note, the feed of the strip A executed by the fihn canier 

thereof such that the respective image recorded on the strip 25 operation of the fihn compressing unit 50 are not 

A are sequentiaUy fed to a specific position on the optical limited to the aforesaid arrangement in which they are 

axis L, namely, the reading position Z eonesponding to the automatically controlled by the use of the image plane 

not shown opening of the carrier base 26 for subsequent detecting sensor 52 and the like. For example, they may be 

reading. The upper surface of the fihn carrier 32 is provided scmi-automatieally controlled or the operator may manually 

with a guide groove 46 in an area intersecting the optical 30 compressing member SOb and/or stop and drive the 

axis L in the film feed direction shown by arrow x from a ^^^^ device 48. 

side of the film carrier 32 to the other side thereof. The guide The slide carrier 34 shown m FIG. 3 is mounted on the 

groove 46 has substantially the same width as the strip A, carrier base 26 in place of the film canier 32 shown in FIG. 

which is fitted into guide groove 46 and fed with its 2. The sUde carrier 34 feeds the so-called sfide B which is 

lengthwise direction in agreement with the x-direction such 35 composed of a film having an image recorded thereon and 

that the respective images are sequentially fed to the reading held by a frame in the direction of arrow x, stops it at the 

position Z on the optical axis L. To this end, depth of the reading position Z for subsequent reading and collects the 

guide groove 46 is set such that the image plane (that is, the sHde B whose image having been read, 

emulsion plane) of the strip A is at a specific position along The upper surface of the slide canier 34 is provided with 

the optical axis L (in the direction of focal depth). 40 a guide groove 54 for guiding the slide B in an area 

An opening (not shown) is formed at the reading position intersecting the optical axis L in the slide B feed direction 

Z of the film canier 32 to permit the light from the light shown by anow x from a side of the slide carrier 34 to the 

source section 24 to pass therethrough. This opening serves other side thereof. The depth of the guide groove 54 is set 

as a mask for determining the size of the image on the film such that the image plane of the slide B is at a specific 

original which is read by the image sensor 30 in the image 45 position substantially along the optical axis L (in the diree- 

input device 12. The shape and size of the opening, that is, tion of focal depth). Further, the slide canier 34 has an 

the size of the opening region of the mask is set to barely opening formed at the reading position Z likewise the film 

inscribe the size of the image plane so that the vignetting of carrier 32, the opening serving as a mask for permitting the 

an image is minimized in accordance with the image surface light from the fight source section 24 to pass therethrough, 

size of, for example, a 135 size strip A The opening at the 50 Note, a mzsk may be arranged as an independent member 

reading position Z of the film carrier 32 occupies a specific likewise the film carrier 32 and replaced in accordance with 

position which is dififerent from that of the opening of the a size of the slide B. 

aforesaid carrier base 26 on the same optical axis L and it is A cover 56 is disposed on the upper surface of the shde 

needless to say that the light emitted from the light source carrier 34 in the vicinity of the reading position Z. The cover 

section 24 and passed through the opening of the canier base 55 56 has a through-hole 56fl formed in the upper surface 

26 can suflSciently inadiate the entire opening of the film thereof to permit the projection light of the slide B to pass 

carrier 32 even if the film original loaded thereon has any therethrough. The cover 56 covers the slide B located at the 

image surface size. Therefore, the light emitted from the reading position Z in a normal reading mode but it can open 

light source section 24 and regulated by the mask can the reading position Z by being mmed in the direction of 

suflSciently irradiate the entire image surface size of the eo anow c in the drawing, if necessary. The guide groove 54 

original image which can be read by the image input device which is a Uttle wider than the slide B is formed below the 

12. Note, the opening formed in the film carrier 32 may be cover 56, sensors are disposed in the inlet of the guide 

set to a size corresponding to the opening of the carrier base groove 54 and in the vicinity of the reading position Z 

26 and a mask may be replaced so as to correspond to thereof to detect the extreme end of the shde B which is 

various sizes and mounted on the film canier 32. 65 inserted by the operator or automatically fed by the feed 

The guide groove 46 is fitted with feed device 48 for device. Further, a plurality of rollers, for example, six rollers 

feeding the strip A, a film compressing unit 50 and an image are disposed on each side of the widened portion of the guide 
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groove 54 to feed the slide B. Hie upper rollers are com- 
posed of feed rollers which are rotated at a specific speed by 
a not shown drive source to feed the slide B and the lower 
rollers are composed of follower rollers which can urge the 
slide B upward by an urging device such as springs or the $ 
like. Note, a slide presser may be disposed at the reading 
position Z to press the slide B against the guide groove 54 
at the extreme end thereof to correct the distortion and 
floating of the slide B (the frame thereof) when it is read, if 
necessary. 

A slide recovery box 58 is disposed downstream of the 
cover 56 (in the direction of arrow x) to recover slides B for 
which the reading operation has ended. The slide recovery 
box 58 of the illustrated example is arranged to recover each 
slide B by causing it to be slid under the already recovered 
sUde B . The slides B having been read are collected by being 
sequentially laminated from a lower side. Note, the slide 
recovery box 58 may be a box which accommodates slides 
B dropped by being pushed by the following slide B fed 
thereafter or the like in addition to the above. 

The trimming carrier 160 shown in FIG. 4 to FIG. 6 is ^0 
used by being mounted on the carrier base 26 in place of the 
film carrier 32 shown in FIG. 2 or the shde carrier 34 shown 
in FIG. 3. This is a carrier for effecting trimming by holding 
the strip A or the sUde B at an arbitrary position and cutting 
out and enlarging the image of the strip A or the sHde B at 25 
an arbitrary position thereof. The trimming carrier 160 
includes a carrier main body 162 (refer to FIG. 4), a base 
164, a slide holding plate 166 (refer to FIG. 5) and a strip 
holding plate 168 (refer to FIG. 6) which is used in place of 
the slide holding plate 166. 30 

As shown in FIG. 4, the carrier main body 162 is a 
rectangular member having an outside shape which is simi- 
lar to that of the carrier main body of the film carrier 32 and 
has the grooves 44, 44 formed on the bottom surface thereof 
in correspondence to the guide rails 42, 42. The carrier main 35 
body 162 has a through-hole 170 formed therethrough which 
permits the reading light from the hght source section 24 to 
pass through it. Further, the carrier main body 162 has a 
recess 172 which is recessed from the upper surface thereof 
with the through-hole 170 positioned substantially at the 
center thereof and the base 164 is loosely inserted into the 
recess 172 and mounted thereon. 

As shown in FIG. 5, the base 164 is composed of a 
sheet-shaped member mounted on the carrier main body 162 
by being loosely inserted into the recess 172 of the carrier 45 
main body 162 and has a grip 164fl which projects from the 
recess 172 to the outside when base 164 is mounted on the 
carrier main body 162 (recess 172) to permit the base 164 to 
be easily mounted and dismounted. Further, the base 164 has 
an opening 174 formed substantially at the center thereof to 50 
cause the reading light from the light source section 24 of the 
image input device 12 to pass therethrough. 

The base 164 is formed into such a dish-shape that the 
upper surface thereof other than a peripheral section 164i> is 
formed into a recessed placing section 164c so that the slide 55 
holding plate 166 can be movably placed thereon. 

The slide holding plate 166 is a sheet-shaped member 
having a mask opening 176 formed thereinto in correspon- 
dence to the image surface of the slide B (shown by a 
two-dot-and-dash-linc in HG. 5), holds the slide B and is 60 
movably placed on the placing section 164c of the base 164 
as described above. Therefore, the upper surface of the slide 
holding plate 166 is formed into such a height that when the 
slide holding plate 166 is placed on the placing section 164c 
with a standard slide B placed thereon, the film surface of the 65 
holding plate 166 is located at a specific position in the 
optical axis L, 
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Regulating members 178, 178 and abutting sections 180, 
180 are fixed on the upper surface of the slide holding plate 
166 and further a presser member 182 is attached to each of 
the regulating members 178. 

Note, a lubricating member such as a teflon sheet or the 
like may be disposed in the back surface of the slide holding 
plate 166, the upper surface of the placing section 164c or 
both the surfaces thereof or various types of lubricating 
processing may be applied thereto to enable the slide hold- 
ing plate 166 to smoothly move on the placing section 164c. 

The regulating members 178, 178 are composed of 
approximately quadrangular-prism-shaped guide members 
positioned across both the short sides of the opening 176 and 
extending in the same direction as the short sides and 
regulate the positions of the confronting end surfaces of the 
slide B. Therefore, an interval between the regulating mem- 
bers 178 is set in accordance with the maximum size of a 
slide B which is anticipated to be mounted. 

The abutting sections 180, 180 are projections disposed 
on the upper surface of the slide holding plate 166 in the 
vicinity of the inner end surface thereof and regulate the 
inner end surface of the slide B which is perpendicular to the 
end surfaces regulated by the regulating members 178. 

That is, the sUde B is inserted between the regulating 
members 178, 178 in the direction of arrow y until it is 
abutted against the abutting sections 180, 180 and the 
position thereof is regulated so that the entire image surface 
thereof is positioned on the opening 176. 

The presser members 182 are pivoted on the inside 
surfaces of the regulating members 178 so as to turn upward 
and downward (vertical direction on the sheet of FIG. 5) as 
well as the ends on the abutting sections 180 side thereof are 
urged downward so that they are abutted against the upper 
surface of the slide holding plate 166 and press it. Therefore, 
the slide B inserted between the regulating members 178 is 
held by being pressed against the slide holding plate 166 by 
the presser members 182. 

In the illustrated example, the slide B is placed on the 
slide holding plate 166 in the direction where the image 
surface thereof is matched with the opening 176, inserted 
between the regulating members 178, 178 from the side 
opposite to the abutting sections 180, 180 until it is abutted 
against the abutting sections 180, 180 and fixed by being 
pressed against the slide holding plate 166 by the presser 
members 182. Since the slide holding plate 166 is movably 
placed on the placing section 164c of the base 164, any 
arbitrary area of the image of the slide B can be positioned 
to the optical axis L by moving the sfide holding plate 166 
in four directions as shown by arrows in FIG. 5, 

Although described in detaO later, since the imaging unit 
28 of the image input device 12 is provided with a zooming 
function, it can enlarge the projected image of the slide B 
imaged on the image sensor 30 about the optical axis L and 
trim any arbitrary area of the image of the slide B of the slide 
B by positioning a desired area of the image to the optical 
axis L and adjusting a magnification. 

The trimming carrier 160 shown in FIG. 4 and FIG. 5 is 
a trimming (slide) carrier using the sfide holding plate 166 
for holding the slide B. However, as shown in FIG. 6, a strip 
holding plate 168 for clamping the strip A which is com- 
posed of two plate members 186, 186 t\u-nably joined to each 
other by a hinge and have openings 184 corresponding to the 
image portion of the strip Amay be used in place of the sUde 
holding plate 166. When the strip holding plate 168 is placed 
on the placing section 164c of the base 164, it may be used 
as a trimming (strip) carrier for trimming any arbitrary area 
of the image recorded on the strip A. 
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Note, it is preferable in the present invention that the attached to the imaging unit 28 for correcting the variation 

carrier for disposing the film original in the reading position of the focus position of the zoom lens unit 62 caused by the 

is arranged as a replaceable carrier which corresponds to variation of a lens temperature. 

each film original having a different type and a different size projection light of the strip A and the slide B is 

and any earner may be used so long as it has an opening s ^0 by the zoom lens unit 62 and 

formed at the readmg position Z thereof to cause the hght photoelectrically read. Note, a known shutter used to dark 

from the hght source secUon 24 to pass therethrough and ^^^^^^ correction and the like may be interposed between 

grooves fomed therein so that ttiey are engaged with the ^^^^ ^^^^ 

guide rails 42, 42, m addition to the aforesaid film earner 32 , • • . ^ • -i^ % ^ j- • n 

and slide carrier 34 for automaticaUy or semi-automaticaUy ^^^^ ^JP^^ ^^^^^^ for two-dimensionally 

feeding the strip A and the slide B to the reading position Z ^ '"^'f^ ^^^"^^^ sensor 30 is an^ea ^nsor such 

and the trimming carrier 160 for executing trimming. f> f^' ^^^^P^^' ' ^CD sensor haymg 380x920 pixek. 

Further, a manual fihn carrier for permitting the operator to F^^^^' ^^^^ ^PP^r^tns of the lUustiated example, the 

fix the film original at a specific position, a manual slide "^^P f ^0 is adapted to be movable m boOi the x- and 

earner for feeding the sHdes B supplied by the operator in X-fi^tions by an amount corr^ponduig to half a pixel and 

the directioa of anow x one by one, stopping them at the this mcreases the apparent number of reading pixels (rea^ 

reading position Z for reading images and recovering the P^^^ ^^°^^^y) ^ ^^^^"^ ^P ^« ^^^^^ . 

shdes B whose images have been read, and the like may be The mage mput device 12 is essentially arranged as 

also employed. descn*bed above. 

These carriers are provided with a canier ID code and 20 '^^ ^^^^^ sensor 30 is supplied to the 

when they are mouated on the carrier base 26 of the optical controller 14, 

frame 13 and electrically connected, the carrier ID code is As shown in FIG. 1, the controller 14 includes a control 

transmitted to the controller 14. unit 70 for controlling the respective sections and the entire 

The imaging unit 28 for imaging the projection light of the section of the image input device 12 and the digital print 

strip A and the sUde B to the image sensor 30 is disposed in 25 apparatus 10 of the present invenUon, a signal processing 

the upper portion of the optical frame 13. The imaging unit unit 72 for receiving the signal output from the image sensor 

28 includes a zoom lens unit 62, a magnification adjustment 30 of the image input device 12, subjecting the signal to 

motor 63 and a focus adjustment motor 64 which are specific signal processing and making the signal to an input 

vertically disposed to a level block 60 fixed to the optical image signal, and an image processing unit 74 for subjecting 

frame 13. The zoom lens unit 62 includes a zoom lens group 30 the thus obtained image signal to required or desired image 

66 and a focus lens group 68. The zoom lens group 66 has processing and supplying it to the image output device 16 as 

a known zoom lens assembled thereto which changes an an output image signal. 

optical magnification in accordance with the size and trim- The control unit 70 includes a CPU 76, the memory 78, 

ming size of the strip A and the slide B and images the the automatic focus adjustment means 80, image turning 

projection Ught to the image sensor 30 by adjusting the size 3s control means 82, a negative/positive conversion circuit 84 

thereof to a maximum size which can be received by the and the like. The CPU 76 controls not only the signal 

image sensor 30 (that is, a size which permits a necessary processing calculation executed by the signal processing 

image region to inscribe or nearly inscribe the light receiv- unit 72 but also the respective sections and the entire section 

ing surface of the image sensor 30). The focus lens group 68 of the image input device 12 as well as sets and adjusts the 

is positioned above the zoom lens group 66 (downstream in 40 optical magnification through the zoom lens and an clec- 

the direction of the optical axis L) and has a known focus tronic magnification through image processing in the 

adjusting lens assembled thereto which adjusts the focus of method of the present invention and changes an image 

the projection light on the light receiving surface of the sensor conversion magnification by changing the reading 

image sensor 30. pixel density, if necessary. The memory 78 stores reading 

Since the adjustment gear 66a of the zoom lens group 66 45 optical magnification information, zoom lens moving 

is meshed with a gear 63a rotated by the magnification amount information, image sensor information, carrier 

adjustment motor 63 serving as a zooming motor, the information, output pixel density information, print size 

movement of the zoom lens group 66 in the direction of the information, magazine information, amount of output 

optical axis L is adjusted by the magnification adjustment vignetting allowance information, I/O pixel deficit informa- 

motor 63 so that the projection light having a size in so tion and the hke. The automatic focus adjustment device 80 

accordance with an inherent standard optical magnification executes automatic focus adjustment using the image read 

or an optical magnification set by a method of the present by the image sensor 30. Further, connected to the control 

invention is imaged on the image sensor 30. The magnifi- unit 70 are the keyboard 22a, the mouse 22f>, the monitor 18 

cation adjustment motor 63 is driven in an amount deter- and the like. The keyboard 22a and the mouse 22b instruct 

mined by a magnification-pulse table stored in a memory 78. ss the operation of the image input device 12, set reading 

Further, since the adjustment gear 68a of the focus lens conditions such as the reading optical magnification, print 

group 68 is meshed with a gear 64a rotated by the focus magnification, image sensor conversion magnification 

adjustment motor 64, the focus of the focus lens group 68 is (presence or absence of pixel displacement) and the hke, 

adjusted by focus adjustment motor 64, that is, it is moved input a print size (size of an output image) and a main 

to a focusing position. The focus adjustment motor 64 is 60 subject and indicate color/density correction and the hke. 

driven by being controlled by the automatic focus adjust- The monitor 18 displays the image read by the image sensor 

ment device 80 of the controller 14 and the image input 30 and a reference line showing the finishing region of a 

device 12 of the illustrated example executes automatic print. 

focus adjustment (automatic focusing: AF) by a TTL FIG. 7 shows a detailed block diagram of an embodiment 

(through the lens) system using the image read by the image 65 of the control unit 70 and the signal processing unit 72. In 

sensor 30 and the contrast thereof. Note, a temperature the control unit 70, the image sensor (CCD) 30 is connected 

sensor such as, for example, a thermistor or the like may be to a CPU bxis through an x - y direction movement control 
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circuit 30a to displace pixels to increase the apparent output vignetting aUowance, output pixel density and the 
number of the reading pixels (density). The image informa- hke which are stored in the memory 78 as well as an input 
tion read by the CCD 30 is supplied to the signal processing pixel region (a number of pixels) from the effective pixel 
unit 72. In the signal processing unit 72, the analog image region (the number of pixels) of the image sensor 30 stored 
data read by the image sensor 30 is converted into digital s in the memory 78, a mask opening region and the like, 
image data by an A/D converter 86, subjected to DC offset calculates the electronic magnification from these I/O pixel 
correction by an offset correction circuit 87 and then sub- regions and the I/O pixel deficit (a number of pixels) stored 
jected to darkness correction by a darkness correction circuit in the memory 78, determines a cut-out pixel region (a 
88. Thereafter, the thus processed image data is subjected to number of pixels) from the effective pixel region of the 
logarithmic transformation by a logarithmic transformation image sensor 30 using these deteraained factors and there- 
circuit 89 and subjected to shading correction by a shading after corrects the output pixel region again by the cut-out 
correction circuit 90 and made to an input image signal pixel region. 

which is stored in a frame memory 91 and suppUed to the According to the present invention, the CPU 76 essen- 
image processing unit 74. tially acts to use both an optical magnification and an 
The image data subjected to the darkness correction by electronic magnification (electronic enlargement/reduction) 
the darkness correction circuit 88 is supplied to the auto- when it changes a print magnification. However, since an 
matic focus adjustment device 80. The automatic focus emphasis is put on productivity in an ordinary digital print 
adjustment device 80 first moves the zoom lens unit 62 to in which no trimming job is executed, even if images 
respective points spaced apart from each other at specific recorded on the film having the same film size have different 
inlervaJs in a specific search area by controUing the focus sizes, for example, even if images having a full size (F), a 
adjustment motor 64 to thereby obtain image data subjected high-vision size (H) and a panorama size (P) are mixedly 
to the darkness correction at the respective points and recorded on a 135 film, the same optical magnification is 
determine an integrated image contrast value. A position fixedly used to the film of the same type and the same size, 
where the integrated image contrast value is maximized is that is, to the film to which the same carrier is used and 
determined as a focused position by repeating the above ^ changes the electronic magnification each time a print size 
operation and the zoom lens unit 62 is set to the focused changes. On the other hand, when the trimming job is 
position by controlling the focus adjustment motor 64 executed, the CPU 76 realizes a print with less deterioration 
through the CPU bus. of image quahty by giving precedence to the optical mag- 
Carrier ID discrimination means 31 suppHes the carrier ID nification over the electronic magnification by putting 
codeof any one of the film carrier 32 for the strip A, the slide 3Q greater emphasis on trimming accuracy and image quality 
carrier 34 fox the slide B and the trimming carrier 160 being than the productivity. However, when the print magnifica- 
mounted to the CPU 76, the memory 78 and the automatic tion is less changed by the trimming in the trimming job and 
focus adjustment device 80 through the CPU bus and the emphasis is put on the productivity or when the optical 
keyboard 22a and the mouse 22Zj supply information such as magnification cannot be employed, the CPU 76 gives pre- 
reading conditions including the registered print size, read- 35 cedence to the electronic magnification over the optical 
ing optical magnification, their adjusted values and the like magnification, 

which were supphed, selected, added or corrected, recording The CPU 76 determines whether pixel displacement is to 

conditions including color and/or density correction, dodg- be executed or not to change the reading pixel density, that 

ing correction, gradation correction, and the like thereto is, the pixel density (pitch) of die image sensor 30 in order 

through the CPU bus. 40 to output a print having good image quality based on the 

Note, the light intensity of the light source 35 of the light reproduced image area of the print and a print length, and in 

source section 24, the degree of opening of the stop (iris particular based on the electronic magnification in trimming, 

stop) 36 and the type of the filters of the color filter plate 38 Note, the print magnification is given as the product of the 

are controlled, respectively by a light source control circuit optical magnification, the electronic magnification and the 

35£>, a stop control circuit 36a and a color filter control 45 image sensor conversion magnification. The print magnifi- 

circuit 38a which are connected thereto through the CPU 76 cation represents the magnification of the print size of the 

and CPU bus. reproduced image of an output print to the image size of the 

According to the method of the present invention, fihn original The optical magnification represents the mag- 
essentially, the CPU 76 selects and reads out a standard nification of the size of an image projected onto the unage 
optical magnification stored in the memory 78 in accordance 50 sensor 30 by the zoom lens unit 62 to the image size of the 
with the carrier ID code supplied from the carrier ID code film origined. The electronic magnification represents the 
discrimination means 31, calculates an adjusted optical magnification of the number of output pixels (region) to the 
magnification from a standard optical magnification selected number of input pixels (region)in consideration of the 
in accordance with the adjusted value of the set optical vignetting caused by the image processing. The image 
magnification of the zoom lens unit 62 which was supplied 55 sensor conversion magnification represents the magnifica- 
from the data input device 22 with respect to the combina- tion of the output pixel density of the print to the pixel 
tion of the carrier ID code (type and size of a film original density of the image sensor 30. 

and mask size) and a print size and calculates an amount of The memory 78 stores various information necessary to 

movement (a number of pulses) corresponding to the control the operation of the digital print apparatus 10 of the 

adjusted optical magnification calculated from a table (LUT) eo present invention, the information including carrier infor- 

representing, for example, the relationship between the mation such as the ID code of a carrier mounted on the 

optical magnification stored in the memory 78 and the carrierbase26, the mask size (size information in main- and 

amount of movement of the zoom lens group 66 of the zoom sub-scanning directions) of the carrier, the size and type of 

lens unit 62, that is, the number of pulses applied to the a film set to the carrier, and the like; reading optical 

magnification adjustment motor 63. 65 magnification information such as a magnification-pulse 

The CPU 76 determines an output size and an output pixel table showing the position of the zoom lens group 66 of the 

region (a number of pixels) from the print size, amount of zoom lens unit 62 (an amount of movement from a home 
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position HP, that is, a number of pulses applied to the 
magnification adjustment motor 63) which corresponds to 
the carrier ID code and the standard optical magnification 
and the set optical magnification corresponding to the carrier 
ID code; image scasor information such as the size (size 5 
information in main- and sub-scanning directions), pixel 
density, effective pixel region (number) of the image sensor 
30; magazine information such as the output pixel density of 
the image output device 16, registered print sizes (size 
information of long and short (longitudinal and lateral) 
sides), the ID code of a magazine loaded on the image output 
device 16 and the size (width information) and type of a 
light-sensitive material accommodated in the magazine; 
information of an amount of output vignetting allowance in 
consideration of the skew of the Ught-sensitive material in 
the feed imit of the image output device 16 and the main 
scanning length error caused by a light beam scanning 
device and the like, an input pixel deficit (a number of 
pixels) caused by image processing by the LPF (low-pass 
filter) in the image processing unit 74, electronic 
magnification, etc. in the image processing uinit 74, an output 20 
image deficit (a number of pixels) caused by image process- 
ing by an USM (unsharpness mask), the values of a print 
image area, print length and the electronic magnification for 
changing the reading pixel density for image displacement. 

Since the image turning control device 82 provided in the 25 
control unit 70 is supplied with the information of the 
light-sensitive material loaded from the image output device 
16, in particular the width information of it, the image 
turning control device 82 determines whether the recording 
direction of an image to be output, that is, the main scanning 30 
direction of it is the longitudinal direction or the lateral 
direction of a read image and whether the longitudinal 
direction and the lateral direction of the read image must be 
converted or not, that is, whether it is necessary to turn the 
read image 90° or not. When it is necessary to turn the read 35 
image, the image turning control device 82 turns it. 

Incidentally, the image output device 16 two- 
dimcnsionaUy exposes an elongated light-sensitive material 
wound to a roll-shape by scan exposing (printing) the 
light-sensitive material being fed in a sub-scanning direction 40 
with a light beam deflected in a one -dimensional direction 
which approximately perpendicular to the sub-scanning feed 
direction, that is, in a main scanning direction. As a resuJt, 
whether the main scanning is executed in the longitudinal 
direction of a set print size or the lateral direction thereof is 45 
unconditionally determined depending upon the width of the 
light-sensitive material. 

On the other hand, the direction of the strip A set to the 
film carrier 32 and the direction of the slide B set to the slide 
carrier 34 are fixed in the image input device 12. Thus, when 50 
it is intended to make the region of the original image read 
by the image sensor 30 as large as possible, the direction of 
the film original, that is, the shape of the original image and 
thus the shape of the carrier mask (for example, an aspect 
ratio in particular) are unconditionally determined, 55 
Accordingly, there is a case that one line of the original 
image which is read by the image input device 12 is not 
matched with one line of the image output device 16 in the 
main scanning direction. As a result, it is necessary that the 
image turning control device 82 processes the image signal 60 
and turns the image (image region) by 90**; That is, it 
changes the arrangement of the pixels and converts the 
access order of a frame memory address based on a con- 
version formula so that the Une direction of the ou^ut image 
matches the line direction of the exposure at least before the 65 
image signal stored in the firame memory 91 is exposed with 
light by the image output device 16. 
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Further, the control unit 70 is provided with the negative/ 
positive conversion circuit 84 for subjecting the image data 
having been subjected to the specific signal processing by 
the signal processing unit 72 to positive/negative conver- 
sion. When the strip A and the slide B are a reversal film, the 
negative/positive conversion circuit 84 converts the image 
information having been subjected to specific image pro- 
cessing to a negative image and outputs it as the negative 
image (vice-versa) before the image information is suppHed 
to the image output device 16. A method of positive to 
negative and negative to positive conversion is not particu- 
larly limited and any known method (image processing 
method) may be used. 

Although whether the strip A and the slide B are a 
negative film or a reversal film is determined in the present 
invention from the information stored in the memory 78 
based on the carrier ID code which is transferred from the 
carrier ID code discrimination means 31 when a carrier is 
mounted, the method of determination is not limited to the 
above arrangement and the operator may input the type of 
the strip A and the slide B. 

Various types of conventional printers ordinarily execute 
pre-scanning for roughly reading the original image in order 
to set image processing conditions and the like prior to the 
precise reading (main scanning) of the original image for 
outputting an image. For this purpose, the frame memory 91 
of the signal processing unit 72 shown in FIG. 7 includes a 
pre-scanning frame memory 91fl and a main scanning frame 
memory 91i) arranged as a toggle memory as shown in FIG. 
8. The image processing xmit 74 tised in the present inven- 
tion applies necessary image processing to the image signal 
of the film original stored in the frame memories 91a, 916, 
for example, to the image signal of the three primary colors 
R, G, B of a single image. 

As shown in FIG. 8, the image processing unit 74 includes 
a display image processing circuit 92 for subjecting the 
pre-scanned image signal stored in the pre-scanning frame 
memory 91fl, for example, a G color image signal to unage 
processing for displaying it on the monitor 18; a recording 
image processing circuit 94 for cutting out the image signal 
of the pixels of the cut-out pixel region (the number of 
pixels) which is determmed by the method of the present 
invention from the main-scanned image signal stored in the 
main scanning frame memory 91b to supply the image 
signal to the image output device 16, subjecting the thus 
cut-out image signal to proper image processing for print, 
subjecting it to LPF (low-pass filter) processing for dodging, 
subjecting the cut-out pixel region (the number of pixels) to 
enlargement/reduction processing according to the elec- 
tronic magnification determined by the method of the 
present invention, and executing USM (unsharpness mask) 
processing for making an image acute thereby to provide an 
output image signal; and a CPU 98 for constituting unage 
processing, condition setting device 96 for setting the image 
processing conditions of the main-scanned image signal in 
the recording image processing circuit 94 from the pre- 
scarmed image signal, a main subject set if necessary and 
desired processing conditions input by the operator. 

Although the image is read by the image input device 12 
and processed by the controller 14 in the illustrated example, 
the present invention may execute processing similar to the 
above processing by reading an image signal stored in a 
memory medium such as a server, a hard disc, a magnetic- 
optical disc, a floppy disc and the like as the external 
memory device 20, in addition to the above arrangement. On 
the contrary, the image signal stored in the frame memory 91 
may be stored in the external memory device 20 so that it is 
used later. 
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The controller 14 of the present invention is essentially 
arranged as described above. 

Next, the image output device 16 receives an image signal 
from the controller 14, deflects light beams for exposing red 
(R), green (G) and blue (B) which were modulated by the 
image signal in a light beam scanning device, for example, 
a laser scanner in the main scanning direction as well as 
draws out an elongated light-sensitive material wound to a 
roll shape from a magazine by the feed unit and feeds it in 
the sub-scanning direction perpendicular to the main scan- 
ning direction to thereby two-dimensionally scan expose the 
light-sensitive material, subjects the thiis exposed light- 
sensitive material P to color development processing in a 
development device and further to bleaching/fixing process- 
ing and wash processing, dries the light-sensitive material in 
a drier and cuts it to respective frames by a discharge device 
and outputs the light-sensitive material as prmts. 

The digital priat apparatus 10 shown in FIG, 1 can set a 
plurality of sizes to a film original serving as a subject to be 
processed aad a print to be output, that is, the apparatus 10 
can set the plurality of sizes of the film original and the 
plurality of sizes of the print to the memory 78 of the 
controller 14 shown in FIG. 7 through the CPU 76, and the 
sizes of the film original can be arbitrarily combined with the 
sizes of the print. 

For example, even the standard print size of the 135 film 
includes three types of sizes, namely, the L size (89 xl27 
mm), H size (89x158 mm) and panorama size (89x250 mm) 
in correspondence to the sizes of images recorded on the film 
such as the full size (F), high-vision size (H) and panorama 
size (P). Further, even the standard print size of the 240 film 
includes the C (classic) size, H (hi-vision size) and P 
(panorama) size likewise depending upon the difference in 
recorded image sizes. Although there are of course many 
other print sizes in addition to the above print sizes, it is 
needless to say that the digital print apparatus 10 of the 
illustrated example for embodying the present invention can 
cope with these many print sizes. 

In an ordinary digital print, each film original has a 
dedicated carrier depending upon its size and its type (refer 
to the film carrier 32 in FIG. 2 and the slide carrier 34 in FIG. 
3) and the carrier can be mounted on and dismounted from 
the carrier base 26 of the image input device 12 shown in 
FIG. 2. When a carrier, for example, the film carrier 32 is 
mounted on the carrier base 26 as shown in FIG. 2, the 
carrier ID code of the film carrier 32 is transmitted to the 
CPU 76 and recognized by it. At the same time, the 
magazine ID code of a magazine loaded on the feed unit of 
the image output device 16 is transmitted from the image 
output device 16 to the CPU 76 and recognized by it. 
Although the memory 78 of the controller 14 stores the mask 
size information of the film original, the width ioformatioD 
of the light-sensitive material and the like, these types of the 
information cannot be rewritten by the user. 

Although a plurality of print sizes to be output are set to 
the memory 78 when the apparatus is shipped from a factory, 
these print sizes registered to the memory 78 are display on 
the screen of the monitor 18 as a print size list and the user 
selects a desired print size displayed on the screen of the 
monitor 18 by means of the data input unit such as the 
keyboard 22fl and the mouse 22b. When the desired print 
size is not registered, the user can register a new print size 
or correct a registered print size using the keyboard 22a or 
the like and farther can rewrite the content of the memory 
78. 

As to the optical magnification of the zoom lens in the 
digital print apparatus 10 of the illustrated example, standard 
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optical magnifications which can be unconditionally deter- 
mined only by the carrier ID codes are stored in the memory 
78 when the apparatus is shipped from the factory. 

When a carrier ID code and a magazine ID code are 

s obtained and an output print size is selected in the digital 
print apparatus 10, a magnification is automatically calcu- 
lated by the CPU 76 and the optical magnification of the 
zoom lens and the electronic magnification are automatically 
set. That is, first, a standard optical magnification which is 
inherent to the carrier ID code is automatically set as the 
optical magnification of the zoom lens from the memory 78. 
Then, when no trimming is executed in the present 
invention, in particular when the fihn original is read in an 
automatic or semi-automatic mode, the optical magnifica- 
tion can be fixed to the standard optical magnification or a 
set optical magnification after fine adjustment. How the 
optical magnification and the electronic magnification are 
calculated will be described later. 

In the digital print apparatus 10 of the illustrated example, 

20 the image signal captured in prescanning from the entire 
pixels of the effective pixel region (for example, 1380 
pixelsx920 pixels) of the image sensor 30 to which an image 
born by the film original is projected is captured to the frame 
memory 91 (prescanning frame memory 91a) of the signal 

25 processing unit 72 of the controller 14 and thinned and then 
displayed on the monitor 18 (for example, 345 pixelsx230 
pixels). 

In main (fine) scanning, the image signal of the entire 
pixels of the effective pixel region of the image sensor 30 is 

30 captured likewise. However, since the film original has a 
plurality of sizes and thus the mask also has a plurality of 
sizes, the image projected from the mask image (original 
image in the open region of the mask) of all the film originals 
is not projected to the entire effective pixel region of the 

35 image sensor 30 and in general projected inwardly of it. 
Accordingly, the image signal of the pixels only in the mask 
image region must be taken out from the image signal of the 
entire pixels in the effective pixel region to which the image 
is read as the image signal of the pixels in the input pixel 

40 region so that the image signal is used to reproduce a print. 
Therefore, the present invention sets the size (the number of 
pixels) of the input pixel region to the size (the number of 
pixels) of the effective pixel region of the image sensor 30 
in such a manner that the image signal of the pixels at the 

45 edges of the film original and the mask can be surely 
removed even if the dislocation of the optical axis, a 
magnification error, a film original stop position error and 
the like are taken into consideration and the image signal of 
the pixels as many as possible in the opening region of the 

50 mask can be surely taken out and can be captured to the 
frame memory 91 (91i)) as the image signal of the pixels in 
the input pixel region. Note, the image signal of the entire 
pixels of the effective pixel region of the image sensor 30 
may be captured to the main scanning frame memory 9\b 

55 and only the image signal of the pixels of the input pixel 
region may be read out. 

Likewise, in the optical system of the image input device 
12, the standard optical magnification is set so that the image 
projected from the mask image of the film original can be 

60 surely and sufficiently accommodated within the effective 
pixel region of the image sensor 30. Therefore, the standard 
optical magnification is an optical magnification which 
ensures that the mask image of the film original is surely 
projected to the effective pixel region of the image sensor 

65 30, the edge of the film original never appears on a print or 
the edge of the mask is never recorded on the print when the 
print is output in a desired print size, the effective pixel 
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region of the image sensor 30 is sufficiently used and fine 
image quality is obtained. When the zoom lens unit 62 is 
actually set to the standard optical magnification, the CPU 
76 reads out, from the magnification-pulse table stored in the 
memory 78, a number of pulses from an origin (home $ 
position) which is applied to the magnification adjiistment 
motor 63 to obtain an amount of movement from the origin 
which is necessary to move the zoom lens group 66 of the 
zoom lens unit 62 to a position where the set optical 
magnification is realized and the magnification adjustment 
motor 63 is driven by the nimiber of pulses to thereby move 
the zoom lens group 66 and stop it at the position where the 
standard optical magnification is realized. 

Next, the CPU 76 calculates the electronic magnification 
(for example, 120%) for creating the image signal of the 
pixels of the output pixel region (for example, 1531 pixelsx 
1082 pixels) whidi is necessary to output a print having a 
desired print size (for example, 127 mmx89 mm) at a 
specific output pixel density (for example, 300 dpi) from the 
image signal of the pixels of the input pixel region (for 20 
example, 1340 pixelsx920 pixels) using various set values 
which were set when the apparatus was shipped from the 
factory and in consideration of, for example, an amount of 
output image vignetting allowance such as the skew and 
recording length error of the light-sensitive material of the 25 
image output device 16 and the pixel deficit (vignetting) in 
the image processing unit 74 in accordance with the output 
print size, reads the image signal of the pixels to the signal 
processing unit 72 in consideration of the vignetting, deter- 
mines the pixel region (for example, 1292 pixelsx918 3Q 
pixels) which will be cut out from the effective pixel region 
of the image sensor 30 and captured to the frame memory 91 
(91fl, and 91^ if necessary) and displays a finished print 
region (for example, 323 pixelsx229 pixels) as the reference 
line on the monitor 18 (for example, 345 pixelsx230 pixels). 35 

In the digital print apparatus 10 of the illustrated example, 
the image in the finished print region within the reference 
fine displayed on the monitor 18 is output from the image 
output device 16 as it is. 

When, however, it is desired to change the region of the 40 
original image which is reproduced on a print, that is, when 
it is desired to reproduce a part of the original image on the 
print or when it is desired to adjust an amount of vignetting 
of the original image in the image reproduced on a print, a 
trimming job can be executed. The trimming job can be 45 
executed by various methods in the present invention. The 
trimming method can be divided into, for example, a method 
of using the film carrier 32 and the slide carrier 34 from the 
point where the film original is positioned and a method of 
using the trimming carrier 160, There are also a method of 50 
giving precedence to the optical magnification achieved by 
the zooming operation of the zoom lens unit 62 from the 
view point of a print magnification, a method of giving 
precedence to the electronic magnification achieved by 
image processing, a method of using both the methods, and 55 
the like. When it is desired to adjxist the amount of vignetting 
of the original image, although it is preferable that the user 
adjusts the optical magnification from the standard or set 
optical magnification by zooming operation by using the 
fihn carrier 32 and the 34 while observing the original image 60 
displayed on the monitor 18, the user may also use the 
trimming carrier 160. 

When only a part of the original image is trimmed, it is 
also possible to move the reference line (cursor) showing a 
finished print region on the monitor 18 through the keyboard 65 
22a and the mouse 22b and enlarge or reduce the electronic 
magnification by changing it and match the finished print 
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region with a trimming region using the film carrier 32 and 
the slide carrier 34 while remaining the standard or set 
optical magnification as it is or after the optical magnifica- 
tion is adjusted by the zooming operation while the image 
region which is trimmed and printed is within the effective 
pixel region of the image sensor 30 or preferably until the 
trimming region inscribes or nearly inscribes the effective 
pixel region. 

When the trimming carrier 160 is used, the trimming job 
can be executed using the electronic magnification or both 
the optical magnification and the electronic magnification. 
In this case, however, since the position of the film original 
can be freely adjusted, the center of the trimming region of 
the image of the fihn original can be caused to match with 
the center of the effective pixel region of the image sensor 
30. Accordingly, it is preferable to cause the trimming region 
of the original image to match with the reference line in the 
image displayed on the monitor 18 by changing the optical 
magnification so that the trinaming region is increased as 
large as possible until it inscribes the effective pixel region 
of the image sensor 30. 

Although the present invention essentially executes trim- 
ming by switdiing the method of giving preference to the 
optical magnification and the method of giving preference to 
the electronic magnification, it is preferable to give prefer- 
ence to the optical magnification as far as possible and 
switch the optical magnification to the electronic magnifi- 
cation only when the optical magnification approaches its 
Umit, in order to obtain a print whose image quahty is less 
deteriorated without a blurred feeUng. In particular, when a 
print has a low magnification and the optical magnification 
is possible, it is preferable to execute trimming by changing 
only the optical magnification while fixing the electronic 
magnification or setting it to a possible minimimi value, 
whereas in the region where the optical magnification is 
impossible, it is preferable to achieve a desired print mag- 
nification by fixing the optical magnification to its possible 
limit value and switching it to the electronic magnification. 

Even if the above method is employed, when a print has 
a high magnification, the electric magnification is increased 
and image quality is deteriorated. To deal with this problem, 
it is preferable to prevent or reduce the deterioration of the 
image quality by changing the reading pixel density by 
displacing pixels in accordance with the electronic magni- 
fication. 

The trimming job executed by the optical magnification 
can be carried out in such a manner that the user directly 
indicates an optical magnification, the user indicates the 
print magnification and the CPU 76 calculates and sets the 
optical magnification, or the user indicates the start and stop 
of zooming which is executed by the magnification adjust- 
ment motor 63. In these cases, it is preferable that an actually 
set magnification is displayed on the monitor 18. After the 
above factors are indicated, the use confinns the image in a 
specific trimming region by the image of the image sensor 
30 in the print and a finished print region, namely, a 
reference line showing the trinuning region which are dis- 
played on the monitor 18. When a desired trimmed image is 
not obtained, the user can repeat the trimming job for 
adjusting the optical magnification until the desired trimmed 
image is obtained. It is needless to say that the user may 
indicate the stop of the magnification adjustment motor 63 
when the desired trimmed image region is matched with the 
region within the reference fine by the continuous zooming 
of the zoom lens unit 62 executed by the magnification 
adjustment motor 63 while observing the enlargement and 
reduction of the original image di^layed on the monitor 18. 
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la the present invention, since the reference line displayed one and executes necessary operation for setting other 

on the monitor 18 sufficiently takes image vignetting conditions and the like, whereby initialization executed by 

(pixels) caused by the image processing executed until the the CPU 76 is finished as shown in FIG. 10 and FIG. 11. 

original image read by the image sensor 30 is reproduced on first, how the optical magnification is set will be 
the print into consideration, the reproduced image actually 5 described with rcfercnce to FIG. 9 and FIG. 10. As shown 

printed on the print is not ahnost displaced. Thus, it is in piG. 10, it is assumed that the carrier holding a film 

sufficient to confirm the trimmed image on the monitor 18. original for which the original image reproducing region on 

It is needless to say that the trimming job may be executed the print is desired to be set to the specific region is mounted 

while actually outputting the print. on the image input device 12 and the CPU 76 reads and 

Incidentally, when the desired trimmed image is obtained recognizes the carrier ID code of the carrier as the reading 

and reproduced on the print and the trimming job is finished, means thereof and reads and selects a standard optical 

the optical magnification which has been set by being magnification corresponding to the carrier ID code as a 

subjected to the specific adjustment to obtain the original reading optical magnification Tl from the memory 78. 

image reproducing region of the print returns to the standard When the user selects a magnification adjustment mode 

optical magnification which is inherenUy preset to the digital 15 ^ ^^^^^ ^ carriers and print sizes is displayed on 

print apparatus. As a result, when it is desired to adjust the monitor 18. The user selects a combination of a target 

original image reproducing regions on a print to all the carrier (the carrier ID code of which is recognized) and a 

original images recorded to a type of a fihn original, for target print size through the data input device 22 and inputs 

example, a reversal film, although it is possible to adjust the an amount of adjustment, namely, a magnification fine 
reproducing regions by executing the trimming job to each ^0 adjustment value T2 to the combination. Although the 

of the original images, it is very trouble some to execute the magnification fine adjustment value T2 is set (stored) to 

trinmiing job to all of the original images. ioo% as a default value when the apparatus was shipped 

To deal with this problem, the digital print apparatus of from the factory, the user can inputs a numeral in the range 

the illustrated example permits the original image reproduc- of 50% to 150% as the default value. When the numeral of 
ing region on a print to be set to a specific region at all times ^ the magnification fine adjustment value T2 is input by the 

in accordance with the preference of the user. This is realized user, the value of the magnification fine adjustment value T2 

in the present invention by setting an amount of adjustment, stored in the memory 78 in correspondence to the combi- 

that is, a magnification fine adjustment value to the preset nation of the carrier ID code and the print size is updated, 

standard optical magnification. Tliat is, the magnification Next, the CPU 76 calculates an actual optical magnifica- 

fine adjustment value is made variable to the standard tion T3 which is actually set according to the following 

opUcal magnification between a maximum value and a formula from the reading optical magnification Tl as the 

minimum value which are inherent to the image input device calculation of an adjustment optical magnification for 

12 . Thus, the optical magnification can be set to a specific set adjusting the optical magnification of the zoom lens unit 62 

optical magnification by setting the magnification fine and the magnification fine adjustment value T2. 
adjustment value to a specific value between the maximum 

value and the minimum value. Note, when the optical T3-t1xT2/ioo 

magnification ^set to the standard optical ratification, the ^ ^PU 76 refers to the magnification-pulse table 

magmfication fine adjustment value is set to 100%, whereas ^ ^ ^^^^ cakulating an amount of 

when It IS desired to fix the optical magmfication to n^ovement of the zoom lens group 66 and converts the actual 

standard optical magnification, it suffices only to fix the magnification TJ calculated by the above fomiula 

magmfication fine adjustment value to 100%. ^ ^^^^ ^^^^j ^^^^ pj ^^.^^ represented by the 

Although the digital prmt apparatus of the present mven- number of pulses to be applied to the magnification adjust- 

tion is essentially arranged as described above, a digital print nient motor 63 for moving the zoom lens group 66 from the 

method of the present invention will be described below in origin (home position). Since the magnification-pulse table 

detail with reference to FIG. 9, FIG. 10 and FIG. 11. FIG. 9 set as a design value, it is similarly arranged to any 

is a block diagram showing an example of a basic process apparatuses. However, since the apparatuses are inevitably 

for embodying the digital print method of the present arranged difEerently due to a part error, an assembly error, an 

invention, FIG. 10 is a flowchart showing an embodiment of adjustment error and the hke, a magnification calibration 

an optical magnification setting method in the method of the correcting pulse P2 which is inherent to each of the appa- 

present invention and FIG. LI is a flowchart showing an ratuses to compensate the difference of the arrangement of 

embodiment of an electronic magnification calculation the respective apparatuses ip the actual optical magnification 

method and a method of cutting-out a cut-out pixel region. T3 is read from the memory 78 and an actual scanner control 

First, in the digital print apparatus 10 shown in FIG. 1, the value P3 which is represented by the number of pulses 
CPU 76 of the controller 14 shown in FIG. 7 obtains the 55 actually applied to the magnification adjustment motor 63 is 

carrier ID code of a carrier mounted on the carrier base 26 determined from the following formula. Note, the magnifi- 

of the image input device 12 shown in FIG. 2 therefrom and cation calibration correcting pulse P2 is an adjustment 

the magazine ID code of a magazine mounted on the feed parameter for compensating the difference in arrangement of 

unit of the image output device 16 shown in FIG. 1 the respective apparatuses when they arc shipped from the 

therefrom, reads the mask size information of a film original factory, 
and the width information of a light-sensitive material, and 

the like from the memory 78 of the controller 14 and P3-P1+P2 

displays them on the monitor 18. xhe zoom lens group 66 is moved by driving the mag- 

The operator selects a desired print size registered in the nification adjustment motor 63 by the thus obtained actual 
memory 78 on the screen of the monitor 18 using the 65 scanner control value P3 to thereby set the optical magni- 

keyboard22fl and the mouse 226 and if the desired print size fication of the zoom lens unit 62 to the actual optical 

is not registered, the operator adds or corrects the desired magnification T3. Thereafter, the display screen of the 
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monitor 18 returns to a print screen, the image of the film This will be described below with reference to a case that 

original is read by the image sensor 30 in the input device the print size is the L size as a typical example. That is, 
12 and a prescanncd image is displayed on the monitor 18. 

When a trimming job is not executed, since the optical . — 

magnification and thus the magnification fine adjustment 5 print size long side; HOO - 127 mm 

value is set to 100% or a fixed value, the setting of the '^^'^ side; voo - 89 mm 

optical magnification is finished. — — — 

When, however, the trimming job is executed the user ^cxt, in the determination of the cut-out pixels in the 

compares the original image display region thus displayed invention, when an output pixel region is calculated, 

on the monitor 18 with a reference hne showing a finished ^.^^ determined by adding, to the 

pnnt region or actually outputs a mam scaimed and read -i* „ „ : r * * • n A 

f ^ • i. , ^ ' • i. 11,. pnnt size, amounts of output vignetting allowance Ox, Oy, 

image from the image output device 16 as a prmt, visually ^ \ r l JTi. u- l \ 

confinns how the original image reproducing region is for example, 2.5 mm for both of them which were preset as 

adjusted on the print, and if necessary, repeats the trimming ^ ^/^^^^ parameter inherent to the unage output device 16 

job until a desired original image reproducing region is and read out by the CPU 76 direcdy from the maage output 

obtained on a desired print. ^®vice 16 or through the memory 78. As shown m FIG. 7. 

In Uie present invention, since the reference Hne displayed ^^e amounts of output vignettmg allowance for an output 

on the monitor 18 sufficiently takes the image vignetting, image are values added due to the skew of the light-sensitive 

caused until the original image read by the image sensor 30 material in the image output device 16, a main scanning 

is reproduced on the print, into consideration, the range of length error and the like. 

the image in the finished print region shown by the reference 20 output size long side; H01«HOO+Ox or Oy»129.5 mm 

line is not displaced from the range of the reproduced image 5^0^ side; VOO-VOO+Oy or Ox-915 mm 

actually printed. Thus, it is needless to say that the adjusted Next, the output pixel region (the number of pixels) will 

state may be confirmed on the monitor 18 or the actually determined by dividing the output sizes by an output pixel 

output print may be confirmed by actually outputting the density RO, for example, 300 dpi (=0.08467 mm) which is 
priiit- ^ read from the image output device 16 directly or indirectly 

Note, the magnification fine adjustment value T2 may be through the memory 78 likewise the above (in the example, 

determined by calculation in such a manner that an original ^ ^^{^ the right of the decimal point are rounded up to 

provided with a measurable scale is used as the film original, make the quotient to an integer), 
the original with the scale is displayed on the monitor 18 or 

actually printed out and the displayed or the output scale is 30 • , - , ^ 

% ^ ^ ^ output pixel region long side; 
measured. 

As described above, the magnification fine adjustment ^02 = HOi 4 RQ 

value T2 of the inherent standard optical magnification Tl = 1530 pixels 
can be set as the default value of the digital print apparatus 
10 in correspondence to the combination of a type of a 35 

carrier (a size of a film original) and a print size to obtain an ~ 

original image reproducing area desired by the user regard- = losi pixels 
less of that trimming is executed or not. Thus, when the 

same combination is selected, since a particular magnifica- r j * • *• c - * • 1 ■ 1 1 *• 

c J- * * 1 1-4 . J ' *u • In the determination of an mput pixel region, calculation 

Uon fine adjustment value T2 stored m the memory 78 is 40 .„ . , . 1 • - a , a 

J ^ . ■ • 1 ■ J • • J • J will be executed so that tiie mask openmg region determmed 

read out, the same onginal image reproducing region desired £_ , 1 • • 1 * -u *u 

, ' , u7 • ^ • * «n. % • J • J * from a preset mask size mscribcs or nearly inscnbes the 

by the user can be obtained on a pnnt. When it IS desired to ^ ^ *• - 1 • /<• / 1-30^ • 1 

\ ^, . J J 1 h 1 4 * * preset effective pixel region (for example, 1380 pixels 

return the standard optical mapiification to its imUd state at [^^^j^^jO pixeb (sub) and wben pixels are increased by a 

the Unie the apparatus was shipped from the factory, the ^^J^^ ^ displacement mechanism, 2760 

value stored m the memory 78 can be easily returned to its 45 (n,ainxl840 pixels (sub)) of the image sensor 30 

ongind s ate by setting the magnification fine adjustment ^^^^i^l^ ^^fe^^/^ as a CCD) to thereby determine the 

value T2 to 100% again. > - ^ • r - t \ j . 

^ .1- J r V *• * *• 1 input pixel region (the number of pixels) capmred to the 

The method of adjustmg the set optical magnification ^. ^ • r ni l r ■ i 

, 4 • ' *• 11 J mam scannmg frame memory 91o of the signal processing 

according to the present invention is essentially ananged as ^^.^ 72 r » 

descnbed above. ^. . i i . j , When the aspect ratio (main/sub ratio) of the effective 

Next, how the electronic magnification is calculated and . , . <^nn \v tu«« ^i,^ ««,o«t 

. .1. * * • 1 - * ^ J- * J pixel recion of the CCD is larger than the aspect ratio 

how the cut-out pixel region IS cut out accordmg to a method / ./ i^.\r.i. i • • 

of the present invention will be described. As shown in FIG. ^'^'^'^'^^ °^ "P''""^ region: 
11, when the print size is set as described above, the CPU 76 

determines whether the image must be Uimed by QO'* by the 55 P««l ^eioji long side; 

image turning device 82 or not from the width information f^jo- ccD effective pixel region (main) x 

of the Ught-sensitive material and the longitudinal side and ^^^^ ^^^^ ^^^^ 

the lateral side of the print is determined. When, for _ ^^^^j^ 

example, a tight -sensitive material has a width of 127 mm 

and the print size is an L size (long side (H) 127 mmxshort 60 short side; 

side (V) 89 mm), the image need not be turned when it is y^Q ^ qcd effective pixel region (sub) 

output because main scanning is effected along the long side _ pixels 

and sub-scanning is effected along the short side. However, 

when the print size is a 2L size (long side (H) 178 mmxshort 

side (V) 127 mm), since the main scanning is effected along 65 Whereas, when the aspect ratio (main/sub ratio) of the 

the short side and the sub-scanning is effected along the long effective pixel region of the CCD is smaller than the aspect 

side when the image is output, the image must be turned. ratio (main/sub ratio) of the mask opening region: 
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input pixel region long side; 

HIO = CCD effective pixel region (main) 

short side; 

VIO = CCD effective pixel region (sub) + 
mask opening region aspect ratio 

Next, in the determination of the cut-out pixel region, the 
input pixel region is corrected by subtracting an input pixel 
deficit EkO (for example, 5 pixels in total) which is vignetted 
by various types of image processing such as the low-pass 
filter (LPF) processing applied to an input image signal by 
the recording image processing circuit 93 of the image 
processing unit 74, enlargement/reduction processing and 
the like from the thus determined input pixel region. 
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calculated using the electronic magnification Me so that it is 
made to the corrected output pixel region (rounding-up is 
also effected here to provide an integer). 

5 cut-out pixel region long side; 

= 1292 pixels 
short side; 

VFB-Va-i-Me + EkO 
= 918 pixels 

Next, in the re -correction of the output pixel region, the 
35 output pixel region to be supplied to the image output device 
16 is determined using the thus obtained cut-out pixel region 
(rounding-up is also effected here to provide an integer). 



corrected input pixel region long side; 

HU = HlO~EkO 
= 1335 pixels 

short side; 

vn=VI0~EkO 
= 915 pixels 



output pixel region long side; 

H03 = (HFB - EkO) x Afe - EkJ 
- 1531 pixels 

short side; 

V03 ^{VFB~ EkO) X We - Ekl 
= 1082 pixels 



On the other hand, the output pixel region is corrected by 
adding an output pixel deficit Ekl (for example, 14 pixels) 
which is vignetted (removed) from the previously deter- 
mined output pixel region by image processing such as 
unsharpness mask(USM) processing to the image signal and 
the like. 

corrected outpm pixel region long side; 
H12 = H07 + EkJ 
= 1544 pixels 
short side; 

Vf2 = V02 + EkJ 
= 1095 pixels 

The electronic magnification is determined by dividing 
the thus determined corrected output pixel region by the 
corrected input pixel region as to each of the long side and 
the short side. In the example, the quotients are rounded up 
at the third digit to the right of the decimal point thereof in 
consideration of adjustment accuracy and the larger one of 
the values for the long side and the short side is employed 
as the electronic magnification. 

electronic magnification 

Me - MeV 

= 1.20 ( = 120%) 

long side; 

= 1.16 ( = 116%) 
short side; 

= 1.20 ( = 120%) 

The pixel region (the number of pixels) to be cut out from 
the input pixel region stored in the frame memory 91b is 



The input pixel region (the number of pixels) which is cut 
out firom the frame memory 91b in which the image born by 

30 the film original and read by the image sensor 30 is stored 
as the image signal and the output pixel region (the number 
of pixels) which is supplied to the image output device 16 
are determined as described above. 
As shown in FIG, 9, the monitor 18 instantly displays the 

35 image of the film original read by the image sensor 30 in the 
prescanning as it is. However, the number of pixels (the 
pixel density) which can be displayed on the monitor 18 is 
limited, smaller than the number of pixels read by the image 
sensor 30 and lower than the reading pixel density. In the 

40 example, the number of reading pixels of the image sensor 
30 is 1380 pixelsx920 pixels, whereas the number of display 
pixels of the monitor 18 is, for example, 345 pixelsx230 
pixels, thus the latter is one fourth the former. As a result, the 
stop position of the fihn original can be confirmed in real 

45 time, that is, it can be confirmed in real time whether the film 
original correctly stops at the reading position Z of the 
carrier. Fiurther, as shown in FIG. 9, the monitor 18 displays 
the aforesaid cut-out pixel region as the reference line 
showing the finished print region. Thus, the image of a 

50 finished print can be confirmed and even if trimming which 
will be described later is executed, a trimming state can be 
simply and correctly confirmed. 

In the print bearing image reproduced using the image 
signal of the pixels of the thus obtained output pixel region, 

55 the vignetted amount of the film original bearing image 
which is removed from the image surface of the film original 
until the image is reproduced to the image surface of the 
print is minimized except the inevitably vignetted amount 
which is previously taken into consideration as shown in the 

60 essential process of FIG, 9. That is, the vignetting of the 
image such as the amount of output vignetting allowance in 
the image output device 16, the pixel deficit in the image 
processing unit 74 and the like is previously taken into 
consideration and the amount of vignetting allowance of the 

65 image projected to the image sensor (CCD) 30 such as the 
displacement of the optical axis of the zoom lens unit 62, the 
optical magnification error and the like is minimized as well 
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as previously taken into consideration. For example, the When the reading optical magnificatioa is read out as 
mask whose opening region inscribes or nearly inscribes the described above, the CPU 76 sets the reading optical mag- 
image surface of the film original is used and the reading nificationby adjusting the zoom lens unit 62. At the time, the 
optical magnification of the zoom lens unit 62 is adjusted size of the image of the film original projected to the image 
and set such that the projected image inscribes or nearly $ sensor 30 is set to such condition that it inscribes or nearly 
inscribes the effective pixel region of the CCD. As a result, inscribes the effective pixel region of the image sensor 30. 
there is no difference between the image region of the Further, the cut-out pixel region of the image sensor 30 is 
finished print displayed on the monitor 18 and the image selected to satisfy the above condition as well as the size of 
region of the print output from the image output device 16 projected image is selected to ensure the image of the 
and the print bearing image is reproduced firom the film cut-out pixel region. It is preferable to use the image sensor 
on^nal beanng irnage as much as possible. 3^ ^j^^ j ^^^-^ effective pixel region of 

Next, when the film ongmal beanng image is ^mimed by ^^^^ ^ ^ ^^^^ 

the optical zooming using the zoom lens mnt 62, smce ^e ^^^^^ ^^^^^ 

image projected from the tnmmed ongmal unage can be set _ ^. -u j u u r * - i 

to such a size that it inscribes or nearly inscribes the effective ^^^J^' Tf?^!^^-f, "^^'^^ hght-sensitive materid 

pixel region of the image sensor 30, the trimming can be ^5 is subjected to digital exposure with a laser beam, the aspect 

executed entirely likewise the method described above. ^atio of the prmt size is considered and an unage sensor 

Therefore, the relationship between the trimming range and cut-out condition is selected to the image sensor cut-out 

the main (fine) scanned image is entirely the same as the pi^el region so as to achieve an inscribing or nearly inscrib- 

aforesaid relationship because a zoomed image is displayed ing condition to thereby obtain the recording image region 

on the monitor 18 as a prescanned image of 345 pixelsx230 20 of the film original as large as possible as well as ensure fine 

pixels. image quality by using the effective pixels of the image 

Further, when the trimming is executed by electronic sensor 30 as much as possible, 

zooming in which the operator indicates a trimming range Although the digital print method and apparatus of the 

by the reference line from the film original image displayed present invention have been described above in detail, the 

on the monitor 18, the long side HD and the short side VD 25 present invention is by no means limited to the above 

of the pixel region (the number of pixels) in the indicated embodiments and it goes without saying that various 

trimming range are determined and the number of pixels on improvements and modifications can be made in the range 

the frame memory 91b is calculated and set as the input pixel ^^^^^^ (jogg ^ot depart firom the gist of the present invention, 

region (the number of pixels). ^ described above in detail, according to the present 

30 invention, when no trimming is executed, the optical mag- 
input pixel region long side-, nification is fixed and the electronic magnification is 
HiO = HDxMX ^Ha changed each time a print size changes in a film' original 

having the same film size even if recorded images have a 

short side; different size. Further, the fixed optical magnification is the 

viO~VDxMX + Va Standard or set optical magnification which permits the 

image of the film original to be projected to the effective 
image region of the image sensor in the state that it inscribes 

MX represents the ratio between a reading (CCD) pixel or nearly inscribes the effective pixel region in a greatest 

density and a display pixel density, Ha, Va represent the fine possible degree. As a result, a print on which a reproduced 

adjustment values of the amounts of allowance to the 40 image of high quality is printed can be obtained without the 

vignetting of the long side and short side and arc set in deterioration of image quality in high productivity without 

consideration of the vignetting due to the image processing (he need of effecting the troublesome optical magnification 

unit 74 and the image output device 16. The method of \yy operating the zoom lens. 

calculation executed thereafter is the same as that executed Further, according to the present invention, when trim- 
when 00 trimming is effected. ^^^^ ^ executed, since preference is given to the optical 

Tberefore, the reference line displayed on the monitor 18 magnification over the electronic magnification so long as 

correcdy shows the tnmmmg region as the fimshed prmt ^^^^ magnification is possible and the electronic 

miage region. Smce the reference hue showing the trimming i^^ation can be executed at the time the optical mag- 

region is of course displayed m consideration of the pixel . • t-i -r 1 r 

deficit caused by the processing executed thereafter, a con- ^^^^^^^ mpossible, even if only a part of the 

ceivable error factor is only an amomit of displacement of 50 image recorded on a film ongmal is enlarged, the deterio- 

the Hght beam scanning unit of the image output device 16 ^^^^^ of image quality can be prevented or mmimized. In 

from a design value. Since the amount of dLsplaccment is addition, since a trimming region can be adjusted while 

compensated in a reference scanning length, it is needless to confinning it through the monitor, a trimming job can be 

say that there is no dislocation between the trimming region easily executed as well as a trimming accuracy can be 

and the image region of the print output fi-om the image 55 increased. Even if trimming is executed to minimize the 

output device 16. Therefore, the trimming job can be simply vignetting of all the images recorded on the fihn original, 

executed with a pinpoint accuracy by the method of the trimmed images of high quality can be easily obtained with 

present invention. a pinpoint accuracy by the confirmation of the trimming 

The CPU 76 automatically sets the size of a fihn original through the monitor likewise, 

to be read and a mask size by reading a standard optical 60 What is claimed is: 

magnification corresponding to a carrier ID code stored in 1- A method of projecting images in a digital photoprinter, 

the memory 78 using a previously obtained carrier ID code. comprising the steps of: 

When the size of a film original to be read is the same, displaying, on a monitor, both a reference fine and an 

although it is preferable that the standard optical magnifi- image from an original film which is received from an 

cation of the image input device 12 is set to the same value 65 effective pixel region of an image sensor by adjusting 

regardless of a set print size, the arrangement is not limited at least one of an optical magnification and an elec- 

thereto. tronic magnification, wherein the optical magnification 
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projects a desired size of the original film image into 
the effective pixel region of the image sensor, wherein 
the electronic magnification is determined fi*om an 
output pixel region based on a desired print size for 
reproduction of the original fihn image, and an input 
pixel region determined from the effective pixel region 
of the image sensor, and wherein the reference line 
indicates a cut-out pixel region based on both the 
output pixel region and the electronic magnification in 
consideration of an image deficit caused by image 
processing, the cut-out region created from the effec- 
tive pixel region and signifying a finishing region of a 
print having the desired print size; 

setting, when no trimming is executed, a desired print 
magnification by pre-setting the optical magnification 
in accordance with the film size of the original film, 
while adjusting the electronic magnification in accor- 
dance with the size of the original fihn image; and 

setting, when trimming is executed, the desired print 
magnification by giving preference to either the optical 
magnification or electronic magnification, wherein 
preference is given to the optical magnification when 
the desired image size for printing is to be matched on 
the monitor with a trimming region within the reference 
line, wherein preference is given to the electronic 
magnification when the trimming region is matched 
with the desired image size for printing on the monitor, 
and wherein the preferred optical or electronic magni- 
fication is adjusted by visually observing both the 
desired image and the trimming region within the 
reference line displayed on the monitor, the display 
signifying a finishing region of a print having the 
desired print size. 

2. A method according to claim 1, wherein the print 
magnification is changed by adjusting a reading pixel den- 
sity of the original fihn image in accordance with an area or 
a length of the reproduced image of the print, or according 
to the electronic magnification set at the time of the trim- 
ming. 

3. A method according to claim 1 or claim 2, wherein 
when the trimming is executed, the print magnification is 
adjusted by giving preference to the optical magnification in 
a low print magnification in which the optical magnification 
can be changed by operation of a zoom lens, whereas the 
print magnification is adjusted by fixing the optical magni- 
fication and changing the electronic magnification in ranges 
where the optical magnification caimot be unproved by 
operation of the zoom lens. 

4. A method according to claim 1 or claim 2, wherein 
when the trimming is executed, the print magnification is 
adjusted by either the optical magnification or the electronic 
magnification, depending upon whether the electronic mag- 
nification has been set. 

5. A method of projecting images in a digital photoprinter, 
comprising: 

displaying, on a monitor, both a reference line and an 
image from an original film which is received from an 
effective pixel region of an image sensor by adjusting 
at least one of an optical magnification and an elec- 
tronic magnification; 

setting, when no trimming is required, a desired print 
magnification by pre-setting the optical magnification 
in accordance with the film size of the original film, 
while adjusting the electronic magnification in accor- 
dance with the size of the original film image; and 

setting, when trimming is required, a desired print mag- 
nification by giving preference to the optical magnifi- 
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cation when a desired image size for printing is to be 
matched on the monitor with trimming region within 
the reference line, and by giving preference to the 
electronic magnification when the trimming region is to 
5 be matched on the monitor with the desired image size 
for printing, 

wherein the respective preferred optical or electronic 
magnification is adjusted by visually observing both 
the desired image and the trimming region within the 
^0 reference line on the monitor, with the display signi- 
fying a finishing region of a print having the desired 
print size. 

6. The method according to claim 5, wherein the print 
magnification is changed by adjxisting a reading pixel den- 

15 sity of the original film image in accordance with an area or 
length of a reproduced image of the print, or in accordance 
with the electronic magnification set at the time of the 
trimming. 

7. The method according to claims 5 or 6, wherein when 
^0 trimming is executed, the print magnification is adjusted by 

giving preference to the optical magnification in a low print 
magnification in which the optical magnification is adjusted 
by operation of a zoom lens. 

8. The method according to claim 7, wherein, in ranges 
25 where the optical magnification cannot be improved by 

operation of the zoom lens, the print magnification is 
changed by fixing the optical magnification and adjusting 
the electronic magnification. 

9. The method according to claims 5 or 6, wherein when 
30 trimming is executed, whether the print magnification is 

adjusted by optical or electronic magnification depends upon 
whether the electronic magnification has been set at the time 
of trimming. 

10. The method according to claims 1 or 5, wherein the 
35 original film image is at least one of a plurality of original 

fihn images having a plwality of film sizes. 

11. The method according to claim 5, wherein the optical 
magnification projects a desired size of the original film 
image into the effective pixel region of the image sensor. 

^0 12. The method according to claim 5, wherein the elec- 
tronic magnification is determined from an output pixel 
region based on a desired print size for reproduction of the 
original print image, and from an input pixel region deter- 
mined from the effective pixel region of the image sensor, in 

^^5 consideration of an unage deficit caused by digital image 
processing. 

13. The method according to claim 5, wherein the refer- 
ence fine indicates a cut-out pixel region based on both an 
output pixel region and the electronic magnification in 

50 consideration the image deficit, the cut-out region created 
from the effective pixel region and signifying a finishing 
region of a print having the desired print size, 

14. The method according to claim 10, further comprising 
the steps of: 

photoelectrically reading said plurality of images with the 
image sensor; 

subjecting the read images to digital image processing, 
thereby converting the plurality of images into digital 
image signals; 

exposing a light-sensitive material based on the digital 

image signals; and 
subjecting the light-sensitive material to development 
processing so as to obtain reproduced images having a 
65 plurality of print sizes. 

4i * 4i 4> ♦ 



07/21/2004, EAST Version: 1.4.1 




US006314198B1 



(12) United States Patent (lo) Patent No.: us 6,314,198 Bl 

Ogura (45) Date of Patent: Nov, 6, 2001 



(54) RADIOGRAPHIC, DIGITAL IMAGE 
PROCESSING SYSTEM 

(75) Inventor: Takashi Ogura, Tokyo (JP) 

(73) Assignee: Canon Kabushild Kaisha, Tokyo (JP) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days, 

(21) AppL No.: 09/223,598 

(22) Filed: Dec. 30, 1998 

(30) Foreign Application Priority Data 



Sep, 25, 1996 (JP) 10-271576 

Jan. 8, 1998 (JP) 10-002272 

Mar. 25, 1998 (JP) 10-07734S 

Oct. 30, 1998 (JP) 10-311330 

Dec. 16, 1998 (JP) 10-357628 

(51) Int. a7 G06K 9/00 

(52) U.S. CI 382/132 

(58) Field of Search 382/128, 131, 



382/132, 168, 170, 171, 172, 173, 174, 
190, 192, 194, 274, 275, 276, 282, 291, 
305, 307, 309, 312, 316, 318; 250/580, 
581, 582, 584, 200, 559.01, 559.02, 559.04, 
1.05, 1.07, 1.08, 1.19, 1.29, 206, 206.1, 
206.2, 472.1, 473,1, 475.2, 492.1, 493,1, 
494,1, 505.1; 378/4, 9, 11, 12, 16, 19, 20, 
21, 22, 54, 58, 62, 63, 162, 165 

(56) References Cited 

U.S. PATENT DOCUMENTS 
5,084,911 1/1992 Sezan et al 378/96 



5,319,693 * 6/1994 Eberhard et al 378/19 

5,483,604 * 1/1996 Salisbury 382/152 

5,526,442 * 6/1996 Baba et al 382/132 

5,668,845 * 9/1997 Migita 378/4 

5,740,267 * 4/1998 Echerer et al 382/132 

5,883,985 * 3/1999 Pouijavid 382/274 

FOREIGN PATENT DOCUMENTS 

0 857 983 A2 8/1998 (EP) GOlT/1/29 



* cited by examiner 

Primary Examiner— Andrew W. Johns 

Assistant Examiner — Shcrvin Nakhjavan 

(74) Attorney, Agent, or Firm — Morgan & Finnegan, LLP 

(57) ABSTRACT 

A radiographic, digital image processing system is adapted 
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during radiography on a radiographic, digital image 
obtained by the radiography, and a characteristic amount 
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photosensor area defining device, whereby the characteristic 
amount corresponding to the location of the photosensor on 
the radiographic, digital image can be generated without 
troubling an operator. 
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RADIOGRAPHIC, DIGITAL IMAGE For example, a radiographic chest image as a photograph 

PROCESSING SYSTEM of <^hest was composed of image areas the pulmonary 

field readily transmitting radiations and showing high den- 

BACKGROUND OF THE INVENTION sity values and image areas of mediastinal parts hardly 

S transmitting radiations and showing low density values, so 

1. Field of the Invention that the dynamic range was very wide of the density values 
The present invention relates a radiographic, digital image of pixels constituting the radio^aphic image. It was thus 

processing system for processing a radiographic, digital considered to be difficult to obtain an image allowing both 

image. Ibe pulmonary field and the mediastinal parts to be observed 

2. Related Background Art lo simultaneously in good order on the same radiographic chest 

unage. 

In recent years, development has been made in radio- ^ conventional method for solving the above problem 

graphic miage taking systems arranged m such structure that ^ ^^^^^ compensating the radiographic image by 

radiations such as X-rays are radiated onto a subject, a use of a filter called "self -compensating digital filter" 

radiographic image as a transmitted image of the subject is (Mitsuhiro Anan et al., JAPANESE JOURNAL OF RADIO- 

picked up directly by a solid state image sensing device, and 15 LOGICAL TECHNOLOGY, Vol 45, No. 8 (Aug 1989), 

an image signal corresponding to the radiographic image pl030) so as to improve the image area desired to be 

thus picked up is displayed as a visible image on a CRT observed by a doctor (the area of interest). 

(Cathode Ray Tube) display device or the like; or, the image The self -compensating digital filter described itu above is 

signal corresponding to the radiographic image thus picked a filter defined by Eq. (1) and Eq. (2) below: 

up is digitized, image processing is carried out in the digital 20 ^^^^ +f(Si^^ (i) 

data state, and it is printed out. ^ ^ 

In the radiographic image taking systems described = V (5 /M^) t^) 

above, photographing portions differ depending upon their ^ 
photographic purposes, and in the image processing step for 

visuahzing the radiographic image the optimum density and where is a pixel value after the compensation (after the 
gradation vary every image of processed portion. Therefore, processing), S^^ is an original (input) image value, S^^ is an 
it is necessary to carry out different image processing average pixel value obtained in such a way that a mask 
operations among images of the respective portions, having the size of M pixelsxM pixels is moved on an 
Meanwhile, computer networks are also spreading original image (input image) and an average of pixel values 
recently in medical treatment faciUties. Under such existmg in the mask is calculated at each moving portion, 
circumstances, in addition to the radiographic image taking ^ W ^. ^J^°T° ^ ''^'""^"^ '''' "^"^^ 
systems described above, there are also cases where a single ulustrateo in Ku. 1. , - c.. ^ r/o \ 
.•' • J • • J * • r J- Described below are charactenstics of the function i(Srr^} 
miage processmg device is used to process pieces of radao- ^^^^^^^ ^^^ ^ ^et "BASE" in the figure be a deoshy 
graphic image mformation taken by different radiographic 3^ reference value and "SLOPE" be a compression factor. First, 
image taking devices such as a radiographic miagc taking ^^e fimction f(S^^) is "0^' in the density region of pixel 
device usmg a photo-stunulable phosphor sheet (CR) and a ^^^^^ "S^^BASE", and the function f(S^^) monotoni- 
radiographic image taking device using an image mtensifier ^ally decreases at the rate of the compression factor 
(DR) or the like and the radiographic image information thus "SLOPE" down to the end point of the density reference 
processed is outputted to cither one of different output value "BASE" in the density region of pixel values of 
devices such as the CRT display device, a film imager "O^St/^iBASE". The following effect is thus achieved by 
device, and a dry printer device. processing the pixel values S^ of the original image by the 
In the above-stated cases, the operator himself manipu- "self-compensating digital filter" shown in Eq. (1) above; 
lating the image processing device had to carry out a setting "in an area with a low average density value (average pixel 
operation including a pluraUty of procedures in order to 45 value S^^^) of image, the density values are increased to 
match the image processing carried out in the image pro- compress the dynamic range of the low density area but the 
cessing device with each taking device or with each output ^/^^^'^^ ^f fine structure is maintained in each area, so that 
device. This operation was very troublesome to the operator. low density area is converted as a whole to a lugher- 
. , , . , , , o - . . density image with the contrast of the fine structure thereof 
When the chest part is photographed, an area of mterest beine maintained" 
varies depending upon circumstances; for example, the area 50 i„ method for compensating the radiographic image 
of mterwt is the pulmonary field in some cases or .s a bone ^j^^ "self-compensating digital filter" as described 
part m other cases. Dependmg upon wheOier the actual area predetermined values that were empirically 
of interest is ^e pulmonary field or the bone part the ^^^^^^ ^^^^ ^^^^ ^ ^^^^ ^^^^^^^^ ^^/^ 
operator hmiself had to mampulaU an mput device such as ..g^g„ compression factor "SLOPE"; therefore, 
a mouse or a touch panel so as to carry out the unage 55 the effect of compression of the dynamic range varied, 
processitig operauon m the density and gradauon different ^ the difference in a photographing portion, 
between the areas, and to set the image processmg device so ,^6 ^ysical constitution of the patient being the subject, or 
as to carry out the image processmg operation adapted lor ^ ^^^^^j^^ radiations. It was thus very difficult and 
file area of in erest in the radiographic image. TTiese opera- ^.o^blesome to effect the optimum dynamic range compres- 
Uons also took some tmie of the operator. ^0 gi^n for every photographing part, for every physical con- 
When the subject was a patient provided with a radiation- ^^^^^^^^ ^ patient being the subject, or for every radiation 
absorbing auxiliary device such as a pacemaker or a fitting ^q^^ radiations, 
for fixing a bone or the like in the body, the signal level of 

the part including the auxUiary device or the fitting became SXJMMARY OF THE INVENTION 

lower than that of the part around it. It was, therefore, 65 An object of the present invention is to provide a 

difficult in some cases to properly carry out the above-stated radiographic, digital image processing system that can solve 

image processing such as gradation processing. the above problems. 
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Another object of the present invention is to provide a radiography; setting means for setting a type of a generating 

radiographic, digital image processing system that can gen- source of the radiographic, digital image data inputted by 

erate a characteristic amount corresponding to a location of said input means; photosensor area defining means for 

a photosensor on a radiographic, digital image without defining an image area corresponding to a location of a 
troubling the operator. S photosensor for detecting intensity of radiations during the 

In order to accompUsh the above object, an embodiment radiography on a radiographic, digital ima^ indicated by 

of the present invention is a radiographic, digital image radiographic, distal unage data mputted by said input 

processing system for processing a radiographic, digital according to mformation concemmg the type of the 

image, comprising: photosensor area defining means for g«eratmg source set by saxd settmg means; subject area 
defining an image area corresponding to a location of a 10 extracting means for extracbng an image area of a subject on 

photosensor for detecting intensity during radiography on a radiographic, digital image indicated by the 

radiographic, digital image obtained by the radiography; and radiographic. digitU image data mputted by said input 

characterisUc amount generating means for generating a means and outputtingmfortnation concerning the mage area 

characteristic amount in the image area corresponding to the '^^i^.''^' Photosensor area correctmg means for cor- 
location of the photosensor on the radiographic, digital U rectmg the miage area corresponding to the location of the 

image defined by said photosensor area defining means. Photosensor on the radiographic, digital image defined by 

. . . ^ . . . . . , s^d photosensor area defimng means, according to the 

Another object of the present mvcnUon is to provide a i^fonnation concerning the image area of the subject out- 

radiographic digital image processing system that can auto- ^^^^^^ ^^-^^^ ^^^^ extracting means; character- 

matically effect the optimum image processing on a istic amount calculating means for calculating a charactcr- 

radiographic, digital image without troubhng the operator. ^^^^^^ .^^g^ corrected by said photosensor 

In order to accomplish the above object, an embodiment area correcting means; discriminating means for discrimi- 
of the present invention is a radiographic, digital image nating a photographing portion of the radiographic, digital 
processing system for processing a radiographic, digital image indicated by the radiographic, digital image data 
image, comprising: input means for inputting radiographic, ^ inputted by said input means; output device selecting means 
digital image data digitized from an image obtained by for selecting a type of an output device of the radiographic, 
radiography; setting means for setting a type of a generating digital image; image processing means for effecting density 
source of Uie radiographic, digital image data inputted by and/or gradation conversion processing according to the 
said input means; photosensor area defining means for information concerning the type of the generating source set 
defining an image area corresponding to a location of a by said setting means, information concerning the type of 
photosensor for detecting intensity of radiations during the the output device of the radiographic, digital image selected 
radiography on a radiographic, digital image indicated by by said output device selecting means, information concem- 
the radiographic, digital image data inputted by said input i^g the photographing portion discriminated by said dis- 
means, according to information concerning the type of the criminating means, and information concerning the charac- 
generating source set by said setting means; characteristic ^5 teristic amount calculated by said characteristic amount 
amount calculating means for calculating a characteristic calculating means; and image output means for outputting a 
amount in the image area corresponding to the location of visualized, radiographic, digital image corresponding to 
the photosensor on the radiographic, digital image, defined radiographic, digital image data resulting firom the image 
by said photosensor area defining means; discriminating processing in said image processing means, 
means for discrimmating a photographing portion of tiie Another object of the present invention is to provide a 
radiographic, digital image indicated by the radiographic, radiographic, digital image processing system that can auto- 
digital image data inputted by said input means; output matically effect tiie optimum image processing according to 
device selecting means for selecting a type of an output ^ type of a generating source on a radiographic, digital 
device of the radiographic, digital image; image processing ^jjjage without troubhng the operator, 
means for effecting density and/or gradation conversion ^ ^^^^^ accompUsh the above object, an embodiment 
processing accordmg to the informaUon concermng the type ^^^^^ invention is a radiographic, digital image 
of the generating source set by said setting means, informa- processing system for processing a radiographic, digital 
tion concerning the type of the output device of the ^ comprismg: input means for inputting radiographic, 
radiographic, digitd image selected by said output device ^ ^^^^ digitized from an image obtained by 
selectmg means, information concerning the photographing radiography; setting means for setting a type of a generating 
portion discnminated by said discnmmatmg means, and ^^^^^^ radiographic, digital image data inputted by 
information concermng the characteristic amount calculated ^ means; photosensor area defining means for 
by said characteristic amount calculatmg means; and image ^^^^^ corresponding to a location of a 
output means for outputtmg a visualized, radiographic, photosensor for detecting intensity of radiations during the 
digital image correspondmg to radiographic, digital miage radiography on a radiographic, digital image indicated by 
data resultmg firom Uie unage processmg m said miage riliographic, digital image data inputted by said input 
processing means. means, according to information concerning the type of the 

Another object of the present invention is to provide a generating source set by said setting means; characteristic 
radiographic, digital image processing system that can effect amount calculating means for calculating a characteristic 
the optimum image processing on a radiographic, digital amount in the image area corresponding to the location of 
image without troubling the operator and witiiout causing a the photosensor on the radiographic, digital image, accord- 
malfunction, ing to a histogram of pixel values in the image area corre- 

In order to accomplish the above object, an embodiment sponding to the location of the photosensor on the 
of the present invention is a radiographic, digital image radiographic, digital image, defined by said photosensor area 
processing system for processing a radiographic, digital 65 defining means; image processing means for effecting den- 
image, comprising: input means for inputting radiographic, sity and/or gradation conversion processing according to the 
digital image data digitized from an image obtained by information concerning the type of the generating source set 
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by said setting means and information concerning the char- 
acteristic amoiint calculated by said characteristic amoxint 
calculating means; and image output means for outputting a 
visualized, radiographic, digital image corresponding to 
radiographic, digital image data resulting from the image 5 
processing in said image processing means. 

Another object of the present invention is to provide a 
radiographic, digital image processing system that can auto- 
matically and optimally effecting density and/or gradation 
conversion processing on a radiographic, digital image 
without troubling the operator. 

In order to accomphsh the above object, an embodiment 
of the present invention is a radiographic, digital image 
processing system for processing a radiographic, digital 
image, comprising: input means for inputting radiographic, 
digital image data digitized from an image obtained by 
radiography; photosensor area definmg means for defining 
an image area corresponding to a location of a photosensor 
for detecting intensity of radiations during the radiography 
on a radiographic, digital image indicated by the 
radiographic, digital image data inputted by said input 
means; characteristic amoimt calculating means for calcu- 
lating a characteristic amount in the image area correspond- 
ing to the location of the photosensor on the radiographic, 
digital image, defined by said photosensor area defining ^ 
means; image processing means for effecting density and/or 
gradation conversion processing according to information 
concerning the characteristic amomit calculated by said 
characteristic amount calculating means, on the 
radiographic, digital image data inputted by said input 
means; and image output means for outputting a visualized, 
radiographic, digital image corresponding to radiographic, 
digital image data resulting from the image processing in 
said image processing means. 

Another object of the present invention is to provide a 
radiographic, digital image processing system that can auto- 
matically effect weighted image processing on a 
radiographic, digital image without troubling the operator. 

In order to accomplish the above object, an embodiment 
of the present invention is a radiographic, digital image 
processing system for processing a radiographic, digital 
image, comprising: detecting means disposed at a predeter- 
mined location for detecting intensity of radiations at a 
subject during radiography; input means for inputting image 
data obtained by said radiography; area defining means for 
defining an image area corresponding to the location of said 
detecting means on an image of the image data inputted by 
said input means; weighting means for calculating a value of 
each pixel value in the image area defined by said area 
defining means, multiplied by a predetermined weighting 
factor; and image processing means for cflPccting density 
and/or gradation conversion processing according to the 
weighted value by said weighting means, on the image data 
inputted by said input means. 55 

Still another object of the present invention is to provide 
a radiographic, digital image processing system that can 
automatically and optimally control a dynamic range of a 
radiographic, digital image without troubling the operator. 

In order to accomplish the above object, an embodiment 60 
of the present invention is a radiographic, digital image 
processing system for processing a radiographic, digital 
image, comprising: input means for inputting radiographic, 
digital image data digitized from an image obtained by 
radiography; photosensor area defining means for defining 65 
an image area corresponding to a location of a photosensor 
for detecting intensity during the radiography on a 
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radiographic, digital image indicated by the radiographic, 
digital image data inputted by said input means; character- 
istic amount generating means for generating a characteristic 
amount in the image area corresponding to the location of 
the photosensor on the radiographic, digital image, defined 
by said photosensor area defining means; image processing 
means for effecting image processing to control a dynamic 
range of the radiographic, digital image indicated by the 
radiographic, digital image data, on the radiographic, digital 
image data inputted by said input means, according to 
information concerning the characteristic amount generated 
by said characteristic amount generating means; and image 
output means for outputting a visualized, radiographic, 
digital image corresponding to radiographic, digital image 
data resulting fi-om the image processing in said image 
processing means. 

The other objects and features of the present invention 
than those described above will become more apparent by 
the detailed description of the embodiments of the invention 
referring to the drawings which follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a drawing for explaining the conventional, 
dynamic range compression method; 

FIG. 2 is a block diagram to show the schematic structure 
of a radiographic, digital image processing system as a first 
embodiment of the present invention; 

FIG. 3 is a diagram for explaining set positions of 
photosensors in a radiographic image taking apparatus in the 
radiographic, digital image processing system illustrated in 
FIG. 2; 

FIG. 4 is a diagram for explaining density conversion 
characteristics of data stored in a look-up table (LUT) in an 
image processing portion of the radiographic, digital image 
processing system Illustrated in FIG. 2; 

FIG. 5 is a block diagram to show the schematic structure 
of a radiographic, digital image processing system as a 
second embodiment of the present invention; 

FIG. 6 is a diagram for explaining an extraction process- 
ing operation of information data concerning an image area 
corresponding to a subject area in a subject area extracting 
portion of the radiographic, digital image processing system 
illustrated in FIG. 5; 

FIG. 7 is a diagram for explaining another method of the 
extraction processing operation of information data concern- 
ing an image area corresponding to a subject area in the 
subject area extracting portion of the radiographic, digital 
image processing system illustrated in FIG. 5; 

FIG. 8 is a diagram for explaining a correction operation 
of information data concerning an image area corresponding 
to a position of a photosensor in a photosensor area correct- 
ing portion of the radiographic, digital image processing 
system illustrated in FIG. 5; 

FIG. 9 is a diagram for explaining the set positions of the 
photosensors in the radiographic image taking apparatus in 
the radiographic, digital image processing system illustrated 
in FIG. 5; 

FIG. 10 is a diagram for explaining density conversion 
characteristics of data stored in the look-up table 0^UT) in 
the image processing portion of the radiographic, digital 
image processing system illustrated in FIG. 5; 

FIG. 11 is a diagram for explaining a characteristic 
amount calculatmg operation in a characteristic amount 
calculating portion where the subject is a normal patient, in 
the radiographic, digital image processing system illustrated 
in FIG. 5; 
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FIG. 12 is a diagram for explaining the characteristic FIG. 2 is a diagram to show the schematic structure of the 

amount calculating operation in the characteristic amount radiographic, digital image processing system as the first 

calculating portion where the subject is a patient provided embodiment of the present invention, 

with a radiation-absorbing auxiliary device such as a pace- In FIG. 2, reference numeral 10 designates an image data 
maker or a fitting for fixing a bone or the like in the body, 5 generating portion for ou^utting radiographic, digital image 

in the radiographic, digital image processing system illus- data to a subsequent image storage portion 11, the image 

trated in FIG. 5; data generating portion 10 being, for example, a radio- 

FIG. 13 is a diagram for explaining the set position of the graphic image taking apparatus arranged in such structure 

photosensor in the radiographic image taking apparatus for that radiations such as X-rays are radiated onto the subject, 

photography of the abdominal part in the radiographic, a radiographic image as a transmitted image thereof is 

digital image processing system illustrated in FIG. 5; picked up directly by a solid state image sensing device, and 

FIG. 14 is a diagram for explaining the set positions of the the apparatus outputs radiographic, digital image data cor- 

photosensors in the radiographic image taking apparatus for responding to the radiographic image thus picked up. In 

photography of the chest part in the radiographic, digital addition to the above radiographic image taking apparatus, 

image processing system illustrated in RG. 5; the image data generating portion 10 may be cither one 

FIG. 15 is a block diagram to show the schematic struc- selected firom a radiographic image reading device for 

ture of a radiographic, digital image processing system as a reading a radiographic image accumulated and stored in a 

third embodiment of the present invention; photo -stimulable phosphor sheet, a radiographic image tak- 

FIG. 16 is a diagram for explaining an example of ing device for radiating radiations to the subject, receiving 

weighting factors; the radiographic image of the transmitted image thereof on 

FIG. 17 is a diagram for explaining another example of a fluorescent plate, and converting the received image on the 

weighting factors; fluorescent plate to radiographic, digital image data by the 

FIG. 18 is a diagram for explaining the set positions of the solid state image sensing device, an input interface for 

photosensors in the radiographic image taking apparatus in capturing the radiographic, digital image data supplied from 
the radiographic, digital image processing system illustrated 25 * radiographic image taking device connected to a computer 

in FIG. 15; network, and so on. Namely, the image data generating 

FIG. 19 is a characteristic diagram for explaining correc- portion 10 itself does not have to be a radiographic image 

tion of a density conversion curve; taking device, but this portion 10 may also be constructed, 

FIG. 20 is a block diagram to show the schematic struc- example, in such structure that the radiographic image 
ture of a radiographic, digital image processing system as a 30 ^^^^ representing the radiographic image taken by the radio- 
fourth embodiment of the present invention; graphic image taking device installed at a hospital or the like 

HG. 21 is a diagram for explaining the set position of the ^ V'"^?^ ^^'''' •'^ inputted through the computer network 

photosensor in the radiographic image taking apparatus for ^ I"^^™^ radiographic, digital image pro- 

photography of the abdomiiial part in the radiographic, cessmg system. 

digital image processing system illustrated in FIG. 20; 35 Numeral U denotes an image daU storage portion for 

FIG. 22 is a diagram for explaining the set positions of the ^^^^ radiographic, digital image daU suppUed from 

photosensors in the radiographic image taking apparatus for image data generating portion 10, the mage data storage 

photography of the chest part in the radiographic, digital P"'^""" " ''^"JS "^'^P^^ example, of a semiconduc- 

image processing system iUustrated in FIG. 20; hard-disk dnve device, or the like mlo which 
iTK- -11 • J- . u 1 t.u u .-40 data can be wntten at high speed. 

FiG. 23 is a diagram to show an example of the schematic ... . ^ 

structure of the image processing portion in the Numeral 12 represents a settmg porUon for setting a type 

radiographic, digital image proce-ssing system iUustiated in °/ ^ outputtmg the radiographic, digital image data m 

pjQ 20' image data generating portion 10 and for outputtmg 

1^ . 1 . J. . 1 • »!. • 1 information data indicating the type of the device thus set to 

FIG. 24 IS an explanatory diagram to explam the pixel , . i. . j c • ^- ic ^ . 
J . L ^ • ^- • r L 45 a subsequent photosensor area denmng portion 15 and to a 

density conversion charactenstics on the occasion 01 pho- . • ^SVi. 

tography of the front of the chest part; subsequent miageprocessmg portion 17. The settmg portion 

° . , 12 IS configured so that the operator himself directly manu- 

FIG. 25 IS an explanatory diagram to explam the pixel ^ ^^^.^ outputting the radiographic, 

density conversion charactenstics on the occasion of pho- ^^^^^ ^ ^^^^ ^ manipulating a button or a dial or the 

tography of the side of the chest part; ^^^^.^^^ ^ ^^^^^j p^^^l manipulating a 

FIG. 26 is a diagram to show another example of the keyboard or a mouse or the like as an input device of 

schematic structure of the image processing portion m the computer. The radiographic, digital image data is accompa- 

radiographic, digital image processing system illustrated in ^^^^ information concerning a device generating the 

FIG. 20; radiographic, digital image data, for example, in DICOM, 

FIG. 27 is ari explanatory diagram to explain the pixel vvhich is the standards of digital picture communication in 

density conversion characteristics on the occasion of pho- the medical treatment field. Therefore, in the case where the 

tography of the front of the chest part; and radiographic, digital image data outputted from the image 

FIG. 28 is an explanatory diagram to explain the pixel data generating portion 10 or from the image data storage 

density conversion characteristics on the occasion of pho- portion U is accompanied with the information concerning 

tography of the side of the chest part. the device generating the radiographic, digital image data, 

DETAILED DESCRIimON OF THE setting portion 12 is configured so as to discriminate the 

PREFERRED EMBODIMENTS ^yP® ^^"^^^^ outputting the radiographic, digital image 

data according to the accompanying information and auto- 
First Embodiment matically set the type of the device. 

Hie present invention will be described in detail, based on 65 Numeral 13 denotes a discriminating portion for discrimi- 

the radiographic, digital image processing system as a first nating a kind of a portion indicated by the radiographic, 

embodiment of the present invention. digital image data outputted from the image data generating 
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portion 10 and for outputting information data indicating the position and shape of the photosensor thus located are 

kind of the portion thus discriminated to the subsequent visually displayed on a radiation receiving plate in order to 

image processing portion 17. The discriminating portion 13 allow the operator to guide the patient to a standing position, 

is configured so that the operator himself directly and The operator adjusts the standing position of the patient so 

manually sets the kind of the portion indicated by the s that the chest of the patient touches the display. Then the 

radiographic, digital image data by manipulating the button operator photographs the chest of the patient, whereby the 

or the dial or the like provided in the control panel or by radiant intensity of radiations can be controlled so that the 

manipulating the keyboard or the mouse or the like as an exposure during radiography is appropriate in the area 

input device of computer. The radiographic, digital image around the lung. In this case, the image area corresponding 

data is accompanied with the information concerning the to the position of the photosensor on the radiographic, digital 

kind of the portion indicated by the radiographic, digital ^j^age is coincident with the display. 

image data, for example, in DICOM, which is the standards t-l - r • *i. ■ j- 

- j° 1 . ^ • • J- I ^ ^ ^ The information concerning the unage area correspondmg 

of digital picture communication m the medical treatment , . . ^ *i. j- u- j* •* i 

f • *i. u *u J- I.- J- 1 to the position of the photosensor on the radiographic, digital 

field. Therefore, m the case where the radiographic, digital * j -.i. u * j ^ • 

J ^ ^ 4* J c_ • J 4 f • image, outputted from the photoseosor area definmg portion 

mage data outputted fem the .mage data generating pom^ ^3 ^ die characteristic ainount calculating portion 16, is 

10 IS accompanied with the information concermng the Kind j- * • j- / , 

- . J- . J 1. J- u- J- ^ 1 • image data corresponding to the image area directly cut out 

01 me poruoD indicatea Dy tne ramograpnic, oigitai unage radiograph ic, digital image or information data indi- 

data, the discnmmatmg portion 13 is configured so as to f. \ * ... ^ . 

J. ^. , , ^, 1 . J r J • . J 1- catmg ooordmates that represent the position oi the image 

discnmmate the kind of the portion indicated by the ^^^^ ^„ ^ „^;„„o„k,v ^ ,„*f.i 

, - J 1 - J ^ J- . area on the radiographic, digital image, 

radiographic, digital unage data according to the accompa- ^ or r 7 o o 

nying information and automaticaUy set the kind of the Incidentally, the image area corresponding to the position 

portion photosensor on the radiographic, digital image does 

Numeral 14 indicates an output device selecting portion not always have to be changed among the radiographic 

for selecting an output device used for outputting the ^^J.^^^^' ^""^ ^f^^. may be employed to the 

radiographic, digital image data out of a plurality of output ^ radiographic image takmg devices. Further, the image area 

devices such as the CRT display device and the fihn imager corresponding to the posiUon of the photosensor on the 

device or the dry printer device and for outputting informa- radiographic, digital image does not always have to comcide 

tion indicating a type of an output device selected to the Perfectly with the shape and position of the photosensor 

subsequent image processing portion 17. The output device actudly disposed, but may have some difference from the 

selecting portion 14 is configured so that the operator 30 '^^P^ position. 

himself directly and manually selects a device used out of aforementioned photosensor area defining portion 15 
the plurality of output devices by manipulating the button or may also be configured so that it is provided with a memory 
the dial or the like provided in the control panel or by table which stores information concerning locations of pho- 
manipulaling the keyboard or the mouse or the like as an tosensors of radiographic, digital image taking apparatus 
input device of computer. For example, where the output 35 corresponding to kinds of photographing portions discrimi- 
device to be used is preset based on the information con- °ated in the discriminating portion 13 and the defining 
ccming the type of the device outputting the radiographic, portion 15 is arranged to read the information concerning the 
digital image data, set in the setting portion 12, the output «nage area corresponding to the position of the photosensor 
device selecting portion 14 is configured so as to automati- the radiographic, digital image from the memory table, 
cally select the output device preliminarily set based on the 40 based on the information concerning the kind of the photo- 
information concerning the type of the device outputting the graphing portion discriminated in the discriminating portion 
radiographic, digital image data, without forcing the opera- 13, and to output the information thus read to the subsequent 
tor himself to directly manually select the type of the device characteristic amount calculating portion 16. 
by manipulating the button, the dial, or the like as described Numeral 16 designates the characteristic amoimt calcu- 
above. 45 lating portion for calculating information concerning a char- 
Numeral 15 represents a photosensor area defining por- acteristic amount such as the maximum, the minimum, the 
tion having a memory table which stores information con- average, the median, the mode, and the like of pixel values 
ceming locations of photosensors of radiographic, digital in the image area, based on the radiographic, digital image 
image taking apparatus corresponding to types of data outputted from the image storage portion 11 and the 
radiographic, digital image taking apparatus set in the set- 50 information data concerning the image area corresponding 
ting portion 12, the photosensor area defining portion 15 to the position of the photosensor on the radiographic, digital 
being arranged to read information concerning an image image indicated by the radiographic, digital image data 
area corresponding to the position of the photosensor on a outputted from the image storage portion, which is outputted 
radiographic, digital image from the memory table, based on from the photosensor area defining portion 15, the charac- 
thc information concerning the type of the device outputting 55 teristic amount calculating portion 16 outputting informa- 
the radiographic, digital image data, set in the setting portion tion data concerning the characteristic amount thus calcu- 
12, and to output the read information to a subsequent la ted to the subsequent unage processing portion 17. 
characteristic amount calculating portion 16. Numeral 17 denotes the image processing portion for 
The photosensor is a sensor for detecting the intensity of performing the image processing operation on the 
radiations radiated during radiography, and the radiographic do radiographic, digital image data stored in the image storage 
image taking apparatus is arranged to control the radiant portion 11 so that the image area corresponding to the 
intensity of radiations according to the intensity of radiations position of the photosensor has the optimum density and/or 
detected by the photosensor so that exposure during radi- gradation, based on the information indicating the type of 
ography becomes as desired. For example, where the radio- the radiographic apparatus, outputted from the setting por- 
graphic image taking apparatus is one for photography of the 65 tion 12, the information concerning the photographing 
chest part, the photosensor is located at the position where portion, outputted from the discriminating portion 13, the 
it touches the chest of the patient being the subject, and the information indicating the type of the output device, out- 
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putted from the output device selecting portion 14, and the 
information concerning the characteristic amount of the 
radiographic, digital data, outputted from the characteristic 
amount calculating portion 16. 

Numeral 18 represents an image output portion, which is 5 
the output device such as the CRT display device, the film 
imager device, or the dry printer device, or the interface or 
the like for outputting the radiographic, digital image sup- 
plied from the image processing portion 17 to the output 
device connected to the computer network, as described lO 
previously. Namely, the image output portion 18 itself does 
not have to be an output device, but the output portion may 
be constructed, for example, in such structure that the 
radiographic image data is supplied via the computer net- 
work such as Internet to an output device installed at a 15 
remote hospital or the like. 

Now, the operation of this radiographic, digital image 
processing system will be described in detail, using an 
example in which the chest part of the patient is photo- 
graphed using the radiographic, digital image taking device 
having the photosensors at the positions illustrated io FIG. 
3 and in which the radiographic, digital image photographed 
is outputted in a printed form on a film. 

In FIG. 3, numeral 20 denotes a chest contact plate of the 
radiographic, digital image taking apparatus to be in contact ^ 
with the chest part of the patient being the subject, and the 
photosensors for detecting the radiation intensity are located 
in the illustrated areas 21, 22, 23 on the back surface of the 
chest contact plate. 

First, the r^ographic, digital image data corresponding '° 
to the radiographic image of the chest part of the patient, 
outputted from the image data generating portion 10 having 
the radiographic, digital image taking apparatus with the 
photosensors located at the positions illustrated in FIG. 3, is ^5 
sent to the image data storage portion 11 and stored in the 
semiconductor memory, the hard-disk drive device, or the 
like. 

On the other hand, when the chest part of the patient is 
photographed by the radiographic, digital image taking 4Q 
apparatus of the above-stated type, the photosensor area 
defining portion 15 reads the information concerning the 
image areas corresponding to the positions of the photosen- 
sors in the radiographic, digital image taking apparatus used 
for photography (i.e., the information indicating the image 45 
areas 21, 23 in FIG. 3), from the memory table storing the 
information concerning the locations of the photosensors of 
radiographic, digital image photographing apparatus, 
according to the information concerning the type of the 
device outputting the radiographic, digital image data, set in 50 
the setting portion 12. 

The characteristic amount calculating portion 16 cuts the 
image areas corresponding to the positions of the 
photosensors, out of the radiographic, digital image data 
supplied from the image data storage portion 11, calculates 55 
a ftill addition value by adding all pixel values in the image 
areas thus cut out, calculates an average A by dividing the 
full addition value thus calculated, by the number of pixels 
in the image areas corresponding to the positions of the 
photosensors, and outputs the result to the image processing 60 
portion 17. 

In the case of this operational example, because the 
system is so arranged that the setting portion 12 sets the type 
of the radiographic, digital image taking device used for 
photography, the discriminating portion 13 discriminates the 65 
chest part as a photographing portion, and the output device 
selecting portion 14 selects the film imager device as an 
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output device, the image processing portion 17 performs the 
density conversion operation based on a density conversion 
curve having such density conversion characteristics that the 
average A supplied as the information concerning the char- 
acteristic amount from the characteristic amount calculating 
portion 16 becomes the optimum density value D on the film 
finally outputted firom the film imager device. 

The image processing portion 17 is equipped with the 
look-up table (hereinafter abbreviated simply as LUT) stor- 
ing plural data pieces for respective photographing portions, 
each data piece indicating a density conversion curve as a 
reference for the density conversion operation. First, the 
image processing portion 17 reads from the LUT the data 
concerning the density conversion curve corresponding to 
the photographing portion discriminated in the discriminat- 
ing portion 13. Namely, in the case of this operational 
example, the data indicating the density conversion curve 
for the "chest part" having the density conversion charac- 
teristics as indicated by the thick solid line in FIG, 4, is 
automatically read from the LUT. 

Then the image processing portion 17 moves the density 
conversion curve indicated by the data read out of the LUT 
in parallel so that the average A calculated in the character- 
istic amount calculating portion 16 becomes the density 
value D, This compensates the density conversion curve to 
that actually used in the density conversion operation (i.e., 
to the density conversion curve havmg such density con- 
version characteristics as indicated by the thin solid line in 
FIG. 4). 

Then the image processing portion 17 performs the den- 
sity conversion operation for the digital, radiographic image 
indicated by the digital, radiographic image data as a pho- 
tograph of the chest part of the patient, outputted from the 
image data storage portion 11, according to the density 
conversion curve thus corrected, and thereafter supplies the 
digital, radiographic image data undergoing the density 
conversion operation, to the image output device 18. 

The image output device 18 can thus form a digital, 
radiographic image in the optimum density on the film by 
printing the digital, radiographic image on the film with laser 
intensities corresponding to pixel values indicated by the 
digital, radiographic image data supplied from the image 
processing portion 17. 

The operational example described above was explained 
as an example where the photographing portion was the 
"chest", but, for example in the case where the photograph- 
ing portion is the "abdominal part", the system may be 
arranged so that the characteristic amount of image is 
computed from all the image areas corresponding to the 
positions of the photosensors indicated by 21, 22, 23 in FIG. 
3 and the density conversion operation is carried out based 
on the characteristic amount thus computed. In another case 
where the photographing portion is either of the 
"extremities", the system may be arranged so that the 
characteristic amount of image is computed from only the 
image area corresponding to the position of the photosensor 
indicated by 22 in FIG. 3 and the density conversion 
operation is carried out based on the characteristic amount 
thus computed. Further, in this case, the radiographic image 
taking device having the photosensors located at all the 
positions indicated by 21, 22, 23 in FIG. 3 does not have to 
be used, but the digital radiography can also be performed 
by a radiographic image taking device having the photosen- 
sor located only at the position indicated by 22 of FIG. 3. 

As described above, the present embodiment can provide 
the radiographic, digital image processing system capable of 
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automatically performing the optimum image processing 
operation for the radiographic, digjtai image without trou- 
bling the operator. 

Second Embodiment 5 

The present invention will be described in detail, based on 
the radiographic, digital image processing system as a 
second embodiment of the present invention. 

FTG. 5 is a diagram to show the schematic structure of the 
radiographic, digital image processing system as the second 
embodiment of the present invention. 

In FIG. 5, reference numeral 110 designates an image data 
generating portion for outputting radiographic, digital image 
data to a subsequent image storage portion 111, the image 
data generating portion 110 being, for example, a radio- 
graphic image taicing apparatus arranged in such structure 
that radiations such as X-rays are radiated onto the subject, 
a radiographic image as a transmitted image thereof is 
picked up directly by a solid state image sensing device, and 
the apparatus outputs radiographic, digital image data cor- 
responding to the radiographic image thus picked up. In 
addition to the above radiographic image taldng apparatus, 
the image data generating portion 110 may be either one 
selected from a radiographic image reading device for 25 
reading a radiographic image accumulated and stored in a 
photo-stimulable phosphor sheet, a radiographic image tak- 
ing device for radiating radiations to the subject, receiving 
the radiographic image of the transmitted image thereof on 
a fluorescent plate, and converting the received image on the 3Q 
fluorescent plate to radiographic, digital image data by the 
solid state image sensing device, an input interface for 
capturing the radiographic, digital image data supplied from 
a radiographic image taking device connected to a computer 
network, and so on. Namely, the image data generating 35 
portion 110 itself does not have to be a radiographic image 
taking device, but this portion 110 may also be constructed, 
for example, in such structure that the radiographic image 
data representing the radiographic image taken by the radio- 
graphic image taking device installed at a hospital or the like 
in a remote place is inputted through the computer network 
such as Internet into this radiographic, digital image pro- 
cessing system. 

Numeral 111 denotes an image data storage portion for 
storing the radiographic, digital image data supplied from 45 
the image data generating portion HO, the image data 
storage portion 111 being comprised, for example, of a 
semiconductor memory, a hard-disk drive device, or the like 
into which data can be written at high speed. 

Numeral 112 represents a setting portion for setting a type 50 
of a device outputting the radiographic, digital image data in 
the image data generating portion 110 and for outputting 
information data indicating the type of the device thus set to 
a subsequent photosensor area defining portion 115 and to a 
subsequent image processing portion 119. The setting por- 55 
tion 112 is configured so that the operator himself directly 
manually sets the type of the device outputting the 
radiographic, digital image data by manipulating the button 
or the dial or the like provided in the control panel or by 
manipulating the keyboard or the mouse or the like as an 60 
input device of computer. The radiographic, digital image 
data is accompanied with information concerning a device 
generating the radiographic, digital image data, for example, 
in DICOM, which is the standards of digital picture com- 
munication in the medical treatment field. Therefore, in the 65 
case where the radiographic, digital image data outputted 
from the image data generating portion HO or from the 
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image data storage portion 111 is accompanied with the 
information concerning the device generating the 
radiographic, digital image data, the setting portion 112 is 
configured so as to discriminate the type of the device 
outputting the radiographic, digital image data according to 
the accompanying information and automatically set the 
type of the device. 

Numeral 113 denotes a discriminating portion for dis- 
criminating a kind of a portion indicated by the radiographic, 
digital image data outputted from the image data generating 
portion 110 and for outputting information data indicating 
the kind of the portion thus discriminated to the subsequent 
image processing portion 119. Hie discriminating portion 
113 is configured so that the operator himself directly and 
manually sets the kind of the portion indicated by the 
radiographic, digital image data by manipulating the button 
or the dial or the like provided in the control panel or by 
manipulating the keyboard or the mouse or the like as an 
input device of computer. The radiographic, digital image 
data is accompanied with the information concerning the 
kind of the portion indicated by the radiographic, digital 
image data, for example, in DICOM, which is the standards 
of digital picture communication in the medical treatment 
field. Therefore, in the case where the radiographic, digital 
image data outputted from the image data generating portion 
110 is accompanied with the information concerning the 
kind of the portion indicated by the radiographic, digital 
image data, the discriminating portion 113 is configured so 
as to discriminate the kind of the portion indicated by the 
radiographic, digital image data according to the accompa- 
nying information and automatically set the kind of the 
portion. 

Numeral 114 indicates an output device selecting portion 
for selecting an output device used for outputting the 
radiographic, digital image data out of a plurality of output 
devices such as the CRT display device and the film imager 
device or the dry printer device and for outputting informa- 
tion indicating a type of an output device selected to the 
subsequent image processing portion 119. The output device 
selecting portion 114 is configured so that the operator 
himself directly and manually selects a device used out of 
the plurality of output devices by manipulating the button or 
the dial or the like provided in the control panel or by 
manipulating the keyboard or the mouse or the like as an 
input device of computer. For example, where the output 
device to be used is preset based on the information con- 
cerning the type of the device outputting the radiographic, 
digital image data, set in the setting portion 112, the output 
device selecting portion 114 is configured so as to automati- 
cally select the output device preUminarily set based on the 
information concerning the type of the device outputting the 
radiographic, digital image data, without forcing the opera- 
tor himself to directly manually select the type of the device 
by manipulating the button, the dial, or the like as described 
above. 

Numeral 115 represents a photosensor area defining por- 
tion having a memory table which stores information con- 
cerning an image area corresponding to the location, size, 
shape, etc, of the photosensor of radiographic, digital image 
taking apparatxis corresponding to types of radiographic, 
digital image taking apparatus set in the setting portion 112, 
the photosensor area defining portion 115 being arranged to 
read information concerning an image area corresponding to 
the location, size, shape, etc, of the photosensor on the 
radiographic, digital image from the memory table, based on 
the information concerning the type of the device outputting 
the radiographic, digital image data, set in the setting portion 
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112, and to output tbe read information to a subsequent the patient to be photographed is placed on the display of 

photosensor area correcting portion 117. location of the photosensor on the occasion of radiography. 

The photosensor is a sensor for detecting the intensity of ^ is thus normal practice to carry out radiography after 

radiations radiated during radiography, and the radiographic 1^^'!''* P'^l^^t .^'^V'"' °^ patient being the 
image taking apparatus is arranged to control the radiant 5 subject is coincident with the position where 

intensity and time of radiations according to the intensity of ^^^^^^^ the radiographic digital unage processing 

i.,.'',,^,,. ® ^, , system of the embodiment of the present mvention, the 

radiations detected by the photosensor so that exposure ^ processing is carried out so as io optimize the density 

dunng radiography becomes as desired. and/or the gradation in the image area conesponding to the 

For example, in the case where the radiographic image location of the photosensor on the radiographic, digital 

taking apparatus is one for photography of the chest part, the image by making use of the characteristic amount of the 

photosensor is located at the position where it touches the image area corresponding to the location, size, shape, etc. of 

chest of the patient being the subject, and the position and the photosensor used heretofore in the radiographic 

shape of the photosensor thus located are visually displayed apparatus, irrespective of whether photography is carried out 

on a radiation receiving plate in order to allow the operator using the photosensor, on the occasion of determining the 

to guide the patient to a standing position. The operator processing conditions in the image processing operation 

adjusts the standing position of the patient so that die chest such as the density and/or gradation processing for the 

of the patient touches the display. Then the operator photo- radiographic, digital image photographed, 

graphs the chest of the patient, whereby the radiant intensity information concerning the image area corresponding 

and tune of radiations can be controlled so that the exposure position of the photosensor on the radiographic, digital 

during radiography is appropriate in the area around the image, outputted from the photosensor area defining portion 

^^^S- 115 to the photosensor area correcting portion 117, is image 

When the radiographic image apparatus is one for pho- data corresponding to the image area directly cut out of the 

tography of the abdominal part, as illustrated in FIG. 13, a radiographic, digital image or information data indicating 
photosensor is located at a position where it touches the ^ coordinates that represent the position of the image area on 

abdomen of the patient being the subject (indicated by 191 the radiographic, digital image. 

in the figure) and a display is given to show an image area Incidentally, the image area corresponding to the position 

(for example, a rectangular area 40 mm wide and 40 mm of the photosensor on the radiographic, digital image does 

long indicated by 192 in the figure) to visually indicate the not always have to be changed among the radiographic 

position and shape of the photosensor placed on the radia- devices, but a common area may be employed to the 

tion receiving plate in order to permit the operator to guide radiographic image taking devices. Further, the image area 

the patient to the standing position.After the operator adjusts corresponding to the position of the photosensor on the 

the stariding position of the patient so that the abdomen of radiographic, digital image does not always have to coincide 

the patient touches the display, the operator carries out perfectly with the shape and position of the photosensor 

photography. Therefore, the radiant intensity and time of actually disposed, but may have some difference from the 

radiations can be controlled so that the exposure during actual shape and position. 

radiography becomes appropriate in the area around the -j^^ aforementioned photosensor area defining portion 

abdomen. -^^^ configured so that it is provided with a 

In the above-stated case, the image area corresponding to memory table which stores information conceming loca- 
the position of the photosensor on the radiographic, digital 40 tions of photosensors of radiographic, digital image taking 

image is coincident with the display. However, the radio- apparatus corresponding to kinds of photographing portions 

graphic image device for photography of the chest part may discriminated in the discriminating portion 113 and the 

also be arranged as illustrated in FIG. 14. In the apparatus of defining portion 115 is arranged to read the information 

FIG. 14, in order to make it easier for the operator to guide conceming the image area corresponding to the position of 
the patient to the standing position, on the radiation receiv- 45 the photosensor on the radiographic, digital image from the 

ing plate, on which the chest of the patient being the subject memory table, based on the information conceming the kind 

is placed, there are displays of image areas to visually of the photographing portion discriminated in the discrimi- 

indicate positions and shapes of rectangular photosensors 50 nating portion 113, and to output the information thus read 

mm wide and 90 mm long, one at a position on the center to the subsequent photosensor area correcting portion 117. 
Une of the receiving plate (1103 in the figure) and two at 50 Numeral 116 designates a subject area extracting portion 

positions 20 mm apart each from the center line (1101, 1102 fo^ calculating a histogram of the radiographic, digital image 

in the figure), and a photosensor located at a position (1104 indicated by the radiographic, digital image data outputted 

in the figure) overlapping with the image area 1103 of the fjom the image storage means 111, determining a subject 

photosensor. After the operator adjusts the standing position area and a through area other than the subject area in the 
of the patient so that the abdomen of the patient touches the 55 radiographic, digital image from the histogram calculated, 

displays, the operator carries out photography. The radiant thereby extracting information data conceming an image 

intensity and time of radiations are controlled so that the area corresponding to the subject area from the radiographic, 

exposure during radiography becomes proper in the area digital image data, and outputting the information data 

around the abdomen. In this apparatus, all the image areas concerning the image area corresponding to the subject area, 

indicating the positions of photosensors on the radiographic, thus extracted, to the subsequent photosensor area correcting 

digital image do not coincide with the image area of the portion 117, For example, in the histogram of radiographic, 

photosensor actually set, and no photosensor is actually set digital image as illustrated in FIG. 6, the subject area 

in the image areas of 1101, 1102 in the figure. This apparatus extracting portion 116 first detects local maximum levels Tl, 

may be used for the photography. t2 of the histogram and checks whether the positions of the 

Namely, radiographic technicians, who are operators of 65 two maximum levels Tl, T2 detected are sufficiently apart 

the radiographic, digital image processing system, are from each other on the histogram. After confirming it, the 

guided to take a photograph in such a state that the part of subject area extracting portion 116 obtains a level Tmin to 
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indicate a minimum level f(Tmin) of the histogram between acteristic amount calculating portion 118 outputting the 

these two maximum levels H, 12. Using the level Tmin information data concerning the characteristic amount thus 

obtained as a boundary (threshold), the image area having calculated to the subsequent image processing portion 119, 

the maximum at the maximum level Tl to indicate a level When there are plural (three) image areas corresponding 

below the level Tmin is determined as the subject area in the $ to the positions of the photosensors as in the case where the 

radiographic, digital image, while the image area having the photographing portion is the chest part of the patient, the 

maximum at the maximum level T2 to indicate a level oyer above characteristic amount calculating portion 118 may 

the level Tmin as the through area in the radiographic, digital also be arranged, for example, to calculate as the informa- 

image, whereby the information data concerning the image tion data concerning the characteristic amount the maximum 

area corresponding to the subject area can be extracted from and minimum, or the average of each of the three image 

the radiographic, digital image data. areas and output the information data calculated to the 

Another extracting method of the information data con- subsequent image processing portion 119. 

ceming the image area corresponding to the subject area in Incidentally, the information concerning the characteristic 

the above subject area extracting portion 116 is, for example, amount, calculated in the above characteristic amount cal- 

a method for, as illustrated in FIG. 7, detecting a lateral culating portion 118, is calculated based on the histogram of 

profile 131 at an arbitrary position A on the radiographic, pixel values in the image area corresponding to the position 

digital image, defining positions where the level changes of the photosensor on the radiographic, digital image, 

over a certain threshold, as contour points 132, 133 of the Namely, the histogram of pixel values in the image area 

subject area, repeating the same operation at predetermined corresponding to the position of the photosensor on the 

intervals in the vertical direction, and connecting the contour 20 radiographic, digital image becomes one as illustrated in 

points, thereby extracting the information data concerning FIG. 11 where the subject is a normal patient. In this case, 

the inside of the image area surrounded by straight lines 134, the pixel level T providing the maximum f(T) of frequency 

as the information data concerning the image area corre- is computed as the information concerning the characteristic 

sponding to the subject area. amount, for example. 

Numeral 117 designates the photosensor area correcting 25 When the subject is a patient provided with the radiation- 
portion for comparing the information data concerning the absorbing auxiliary device such as a pacemaker or a fitting 
image area corresponding to the position of the photosensor, for fixing the bone or the like in the body and when an image 
outputted from the photosensor area defining portion 115, area of the auxiliary device such as the pacemaker or the 
with the image area corresponding to the subject area, fitting for fixing the bone or the like is present inside or near 
outputted from the subject area extracting portion 116, and 30 the image area corresponding to the position of the 
for correcting the information data concerning the image photosensor, the histogram, however, is a bimodal histogram 
area corresponding to the position of the photosensor when as illustrated in FIG. 12. Therefore, the characteristic 
there is deviation between the image area corresponding to amount calculating portion 118 first detects local maximum 
the position of the photosensor and the image area corre- levels TI, T2 of the histogram in the bimodal histogram as 
sponding to the subject area. For example, when the image 35 illustrated in FIG. 12 and checks whether locations of the 
area 141 corresponding to the position of the photosensor two maximum levels Tl, T2 detected are sufficiently apart 
(the rectangular area within the black frame) does not from each other on the histogram. After confirming it, the 
perfectly overlap with the image area 142 corresponding to characteristic amoimt calculating portion 118 obtains the 
the subject area (the blank area) to have small deviation, as level Tmin to indicate the minimum level f(Tmin) of the 
illustrated in FIG. 8, the photosensor area conecting portion 40 histogram between these two maximum levels Tl, T2. 
117 corrects the information data concerning the image area Incidentally, the auxiliary device such as the pacemaker or 
corresponding to the position of the photosensor to the the fitting for fixing the bone or the like generally has low 
information data representing the image area ofthe shape as transmittance of radiations (i.e., high absorptance of 
indicated by the hatched portion 143 of FIG. 8, and then radiations). Using the level Tmin obtained as described 
outputs the image data corresponding to the image area of 45 above, as a border (threshold), an image area having the 
the photosensor, thus corrected, or the information data maximum at the maximum level Tl to indicate a level below 
indicating coordinates of each vertex of the image area to the the level Tmin in the histogram is defined as an area in which 
subsequent characteristic amount calculating portion 118. the auxiliary device or the fitting exists in the radiographic. 
As described above, the as-corrected image area corre- digital image, while an image area having the maximum at 
sponding to the position of the photosensor indicated by the 50 the maximum level 12 to indicate a level over the level Tmin 
hatched portion 143 of FIG. 8 is polygonal, but it may be is defined as an area in which the auxiliary device or the 
corrected to information indicating a reaangular image area fitting does not exist in the radiographic, digital image, 
inscribed in the polygonal image area in order to facilitate whereby the image area except for the area including the 
processing in the subsequent characteristic amount calculat- auxiliary device or the fitting can be extracted from the 
ing portion 118, 55 radiographic, digital image data. The information concern- 
Numeral 118 designates the characteristic amount calcu- ing the characteristic amoimt is calculated based on the 
lating portion for selecting as a characteristic amount at least histogram of pixel values in the image area thus extracted 
either one of the maximum, the minimum, the average, the and the information concerning the characteristic amount 
median, the mode, etc. of pixel values in the image area and calculated is outputted to the subsequent image processing 
calculating information concerning the characteristic 60 portion 119. This permits the subsequent image processing 
amount, based on the radiographic, digital image data out- portion 119 to carry out the appropriate image proces.sing for 
putted from the image storage portion 111 and the informa- the radiographic, digital image data stored in the image 
tion data concerning the image area corresponding to the storage portion 111 so that the image area corresponding to 
position of the photosensor on the radiographic, digital the position of the photosensor has the optimum density 
image indicated by the radiographic, digital image data 65 and/or gradation without being affected by the auxiliary 
outputted from the image storage portion 111, outputted device such as the pacemaker or the fitting for fixing the 
from the photosensor area correcting portion 117, the char- bone or the like, in the case where the subject is the patient 
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provided with the radiating-absorbing auxiliary device such 
as the pacemaker or the fitting for fixing the bone or the like. 

Numeral 119 denotes the image processing portion for 
performing the image processing operation on the 
radiographic, digital image data stored in the image storage s 
portion 111 so that the image area corresponding to the 
position of the photosensor has the optimum density and/or 
gradation, based on the information indicating the type of 
the radiographic apparatus, outputted from the setting por- 
tion 112, the information concerning the photographing lo 
portion, outputted fi*om the discriminating portion 113, the 
information indicating the type of the output device, out- 
putted from the output device selecting portion 114, and the 
information concerning the characteristic amoimt of the 
radiographic, digital data, outputted from the characteristic 35 
amotmt calculating portion 118. 

Numeral 120 represents an image output portion, which is 
the output device such as the CRT display device, the film 
imager device, or the dry printer device, or the interface or 
the like for outputting the radiographic, digital image sup- 
plied from the image processing portion 119 to the output 
device connected to the computer network, as described 
previously. Namely, the image output portion 120 itself does 
not have to be an output device, but the output portion may 
be constructed, for example, in such structure that the 
radiographic image data is supplied from this radiographic, 
digital image processing system via the computer network 
such as Internet to an output device installed at a remote 
hospital or the like. 

Now, the operation of this radiographic, digital image 
processing system will be described in detail, using an 
example in which the chest part of the patient is photo- 
graphed using the radiographic, digital image taking device 
having the photosensors at the positions illustrated in FIG. 
9 and in which the radiographic, digital image photographed 
is outputted in a printed form on a film. 

In FIG. 9, numeral 150 denotes a chest contact plate of the 
radiographic, digital image taking apparatus to be in contact 
with the chest part of the patient being the subject, and the 
photosensors for detecting the radiation intensity are located 
in the illustrated areas 151, 152, 153 on the back surface of 
the chest contact plate. 

First, the radiographic, digital image data corresponding 
to the radiographic image of the chest part of the patient, 45 
outputted from the image data generating portion 110 having 
the radiographic, digital image taking apparatus with the 
photosensors located at the positions illustrated in FIG. 9, is 
sent to the image data storage portion 111 and stored in the 
semiconductor memory, the hard-disk drive device, or the 50 
like. 

On the other hand, when the chest part of the patient is 
photographed by the radiographic, digital image taking 
apparatus of the above -stated type, the photosensor area 
defining portion 115 reads the information concerning the 55 
image areas corresponding to the positions of the photosen- 
sors in the radiographic, digital image taking apparatus used 
for photography (i.e., the information indicating the image 
areas 151, 153 in FIG. 9), fi-om the memory table storing the 
information concerning the locations of the photosensors of 60 
radiographic, digital image photographing apparatus, 
according to the information concerning the type of the 
device outputting the radiographic, digital image data, set in 
the setting portion 112, and outputs it to the photosensor area 
correcting portion 117. 65 

The subject area extracting portion 116 calculates the 
histogram of the radiographic, digital image indicated by the 
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radiographic, digital image data outputted firom the image 
storage means 111, determines the subject area and the 
through area other than the subject area in the radiographic, 
digital image fi-om the histogram calculated, thereby extract- 
ing the information data concerning the image area corre- 
sponding to the subject area from the radiographic, digital 
image data, and outputs the information data concerning the 
image area corresponding to the subject area thus extracted 
to the subsequent photosensor area correcting portion 117. 

Then the photosensor area correcting portion 117 com- 
pares the information data concerning the image area cor- 
responding to the position of the photosensor, outputted 
from the photosensor area defining portion 115, with the 
information data concerning the image area corresponding 
to the subject area, outputted from the subject area extracting 
portion 116. When there is deviation between the image area 
corresponding to the position of the photosensor and the 
image area corresponding to the subject area, the photosen- 
sor area correcting portion 117 corrects the information data 
concerning the image area corresponding to the position of 
the photosensor and outputs the corrected information data 
concerning the image area corresponding to the position of 
the photosensor to the subsequent characteristic amount 
calculating portion 118. 

The characteristic amoimt calculating portion 118 cuts the 
image area corresponding to the position of the photosensor 
out of the radiographic, digital image data supplied from the 
image data storage portion 111, according to the information 
data concerning the image area corresponding to the position 
of the photosensor, outputted from the photosensor area 
correcting portion 117, then calculates the full addition value 
by adding all the pixel values in the image area thus cut out, 
calculates the average A by dividing the full addition value 
thus calculated by the number of pixels in the image area 
corresponding to the position of the photosensor, and out- 
puts the result to the image processing device 119. 

In the case of this operational example, because the 
system is so arranged that the setting portion 112 sets the 
type of the radiographic, digital image taking device used for 
photography, the discriminating portion 113 discriminates 
the "chest part** as a photographing portion, and the output 
device selecting portion 114 selects the film imager device 
as an output device, the image processing portion 119 
performs the density conversion operation based on a den- 
sity conversion curve having such density conversion char- 
acteristics that the average A supplied as information con- 
cerning the characteristic amount from the characteristic 
amount calculating portion 118 becomes the optimum den- 
sity value D on the film finally outputted from the film 
imager device. 

The image processing portion 119 is equipped with the 
look-up table (hereinafter abbreviated simply as LU1) stor- 
ing plural data pieces for respective photographing portions, 
each data piece indicating a density conversion curve as a 
reference for the density conversion operation. First, the 
image processing portion 119 reads from the LUT the data 
concerning the density conversion curve corresponding to 
the photographing portion discriminated in the discriminat- 
ing portion 113. Namely, in the case of this operational 
example, the data indicating the density conversion curve 
for the "chest part" having the density conversion charac- 
teristics as indicated by the thick solid line in FIG. 10, is 
automatically read from the LUT. 

Then the image processing portion 119 moves the density 
conversion curve indicated by the data read out of the LUT 
in parallel so that the average A calculated in the character- 
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istic amount calculating portion 118 becomes the density ftom an image reading device for reading an X-ray image 

value D. This compensates the density conversion curve to accumulated and stored in a photo-stimulable phosphor 

that actually used in the density conversion operation (i.e., sheet, a radiographic image taking device for radiating 

to the density conversion curve having such density con- radiations to the subject, receiving the radiographic image of 
version characteristics as indicated by the thin solid line in s the transmitted image thereof on a fluorescent plate, and 

FIG. 10). converting the received image on the fluorescent plate to 

Then the image processing portion 119 performs the radiographic, digital image data by the soUd state image 

density conversion operation for the digital, radiographic sensing device, an input interface for capturing the 

image indicated by the digital, radiographic image data as a radiographic, digital image data supplied from a radio- 
photograph of the chest part of the patient, outputted from 10 graphic image taking device connected to a computer 

the image data storage portion 111, according to the density network, and so on. 

conversion curve thus corrected, and thereafter suppUes the Namely, the input means 210 itself does not have to be a 

digital, radiographic image data undergoing the density radiographic image taking device, but this input means 210 

conversion operation, to the image output device 120. may also be constructed, for example, in such structure that 

The image output device 120 can thus form a digital, the radiographic image data representing the radiographic 

radiographic image in the optimum density on the film by image taken by the radiographic image taking device 

printing the digital, radiographic image on the film with laser installed at a hospital or the like in a remote place is inputted 

intensities corresponding to pixel values indicated by the through the computer network such as Internet into this 

digita, radiographic image data supplied from the image radiographic, digital image processing system, 

processing portion 119. Numeral 211 denotes a storage means 211 for storing the 

The operational example described above was explained radiographic, digital image data supplied from the input 

as an example where the photographing portion was the means 210, the storage means 211 being comprised, for 

"chest", but, for example in the case where the photograph- example, of a semiconductor memory, a hard-disk drive 

ing portion is the "abdominal part", the system may be device, or the like into which data can be written at high 
arranged so . that the characteristic amount of image is ^ speed. 

computed from all the image areas corresponding to the Numeral 212 represents a setting means for setting a type 

positions of the photosensors indicated by 151, 152, 153 in of a device for setting a type of a generating source of the 

FIG, 9 and the density conversion operation is carried out radiographic, digital image data in the above input means 

based on the characteristic amount thus computed. In 210 and for outputting information indicating the type of the 

another case where the photographing portion is either of the generating source thus set to a subsequent photosensor area 

"extremitie" and the "cervical vertebrae*', the system may be defining means 215 and to a subsequent image processing 

arranged so that the characteristic amount of image is means 217. 

computed from only the image area conesponding to the The setting means 212 is configtured so that the operator 

position of the photosensor indicated by 152 in FIG. 9 and himself directly manually sets the type of the generating 

the density conversion operation is carried out based on the source of the radiographic, digital image data by manipu- 

characteristic amount thus computed. Further, in this case, lating the button or the dial or the like provided in the control 

the radiographic, digital image taking device having the panel or by manipulating the keyboard or the mouse or the 

photosensors located at all the positions indicated by 151, like as an input device of computer 

152, 153 in FIG. 9 does not have to be used, but the digital xhe radiographic, digital image data is accompanied with 

radiography can also be performed by a radiographic, digital t^e information concerning the type of the generating source 

image taking device having the photosensor located only at of radiographic, digital image data, for example, in 

the position indicated by 152 of FIG. 9. DICOM, which is the standards of digital picture commu- 

As described above, the present embodiment can provide nication in the medical treatment field. Therefore, in the case 

the radiographic, digital image processing system capable of where the radiographic, digital image data outputted from 

automatically performing the optimum image processing the above input means 210 is accompanied with the infor- 

operation for the radiographic, digital image without trou- mation concerning the type of the generating source, the 

bling the operator, setting means 212 may be configured so as to discriminate 

Thi d E b di e t °^ generating source according to the accom- 

5Q panying information and automatically set the type of the 

The third embodiment of the present invention will be generating source, as an alternative configuration, 

described by reference to the drawings. Numeral 213 denotes a discriminating means for discrimi- 

FIG. 15 is a diagram to show the schematic structure of nating a portion of the subject indicated by the radiographic, 

the radiographic, digital image processing system as the digital image data outputted from the input means 210 and 
third embodiment of the present invention. 55 for outputting information indicating the portion discrimi- 

In FIG, 15, reference numeral 210 designates an input nated to the subsequent photosensor area defining means 

means for outputting radiographic, digital image data to a 215 and to the image processing means 217. 

subsequent storage means 211, the input means 210 being, This discriminating means 213 is configured so that the 

for example, a radiographic image taking apparatus arranged operator directly and manually sets the kind of the portion 
in such structure that radiations such as X-rays are radiated 60 indicated by the radiographic, digital image data by manipu- 

onto the subject, a radiographic image as a transmitted lating the button or the dial or the like provided in the control 

image thereof is picked up directly by a solid state image panel or by manipulating the keyboard or the mouse or the 

sensing device, and the apparams outputs radiographic, like as an input device of computer, 

digital image data corresponding to the radiographic image The radiographic, digital image data is accompanied with 
thus picked up. 65 the information concerning the portion indicated by the 

In addition to the above radiographic image taking radiographic, digital image data, for example, in DICOM, 

apparatus, this input means 210 may be either one selected which is the standards of digital picmre communication in 



07/21/2004, EAST Version: 1.4.1 



us 6,314,198 Bl 
23 24 

the medical treatment field. Therefore, in the case where the image, ontputted from the photosensor area defining means 

radiographic, digital image data outputted from the input 215 to the subsequent weighting means 216, is image data 

means 210 is accompanied with the information concerning corresponding to the image area directly cut out of the 

the portion indicated by the radiographic, digital image data, radiographic, digital image or information indicating coor- 
ihe discriminating means 213 may be configured so as to s dinates that represent the position of the image area on the 

discriminate the portion indicated by the radiographic, digi- radiographic, digital image. 

tal image data according to the accompanying information Incidentally, the image area corresponding to the position 

and automatically set the kind of the portion as an alternative of the photosensor on the radiographic, digital image does 

configuration. not always have to be changed among the radiographic 
Numeral 214 indicates an output device selecting means 10 devices, but a common area may be employed to the 

for selecting an output device used for outputting the radiographic image taking devices. Further, the image area 

radiographic, digital image data out of a plurality of output corresponding to the position of the photosensor on the 

devices such as the CRT display device and the film imager radiographic, digital image does not always have to coincide 

device for outputting the data to silver-salt film or the dry perfectly with the shape and position of the photosensor 
printer device and for outputting information indicating a 15 actually disposed, but may have some difference fi-om the 

type of an output device selected to die subsequent image actual shape and position. 

processing means 217. The aforementioned photosensor area defining means 215 

This output device selecting means 214 is configured so may also be configured so that it is provided with a memory 

that the operator himself directly and manually selects a table which stores information concerning locations of pho- 
deviceusedoutof the plurality of output devices by manipu- ^ tosensors of radiographic, digital image taking apparatus 

lating the button or the dial or the like provided in the control corresponding to kinds of photographing portions discrimi- 

panel or by manipulating the keyboard or the mouse or the nated in the discriminating means 213 and the defining 

like, means 215 is arranged to read the information concerning 

Alternatively, for example, where the output device to be the image area corresponding to the position of the photo - 
used is preset based on the information concerning the type ^ sensor on the radiographic, digital image from the memory 

of the device outputting the radiographic, digital image data, table, based on the information concerning the kind of the 

set in the setting means 212, the output device selecting photographing portion discriminated in the discriminating 

means 214 may be configured so as to automatically select means 213, and to output the information thus read to the 

the output device preliminarily set based on the information subsequent weighting means 216. 

concerning the type of the device outputting the Numeral 216 designates the weighting means for calcu- 

radiograpbic, digital image data, without forcing the opera- lating weighted values firom the pixel values in the image 

tor to directly manually select the type of the device as area, based on the radiographic, digital image data outputted 

described above. from the above storage means 211 and the information 

Numeral 215 represents a photosensor area defining concerning the image area corresponding to the position of 

means having a memory table which stores information the photosensor on the radiographic, digital image indicated 

concerning locationsofphotosensors of radiographic, digital by the radiographic, digital image data outputted from the 

image taking apparatus corresponding to types of storage means 211, outputted fi-om the photosensor area 

radiographic, digital image taking apparatus set in the set- defining means 215, the weighting means 216 outputting the 

ting means 212, the photosensor area defining means 215 information concerning the weighted values dius calculated 

being arranged to read information concerning an image to the subsequent image processing means 217. 
area corresponding to the position of the photosensor on a Weighting factors used in this weighting means 216 vary 

radiographic, digital image from the memory table, based on toward the center line or the center point of die image area 

the info nmalion concerning the type of the device outputting corresponding to the position of the photosensor, for 

the radiographic, digital image data, set in the setting means example. FIG. 16 shows an example in which the weighting 

212, and to output the read information to a subsequent factors increase toward the center line and FIG. 17 an 

weighting means 216. example in which the weighting factors increase toward the 

The photosensor is a sensor for detecting the intensity of center point. The pixel values of the image area correspond- 

radiations radiated during radiography, and the radiographic, ing to the position of the photosensor are multiplied by these 
digital image taking apparatus is arranged to control irra- 50 weighting factors corresponding thereto. The values 

diation according to the intensity of radiations detected by obtained all are added up and the result is divided by the sum 

the photosensor so that exposure during radiography of the factors to obtain a weigjited value, 
becomes as desired. These weighting factors may be arranged to be large at 

Forexample, where the radiographic, digital image taking high-sensitivity portions but small at low-sensitivity 
apparatus is one for photography of the chest part, the 55 portions, corresponding to sensitivity distribution of the 

photosensor is located at the position where it touches the photosensor. The weighted value calculated is outputted to 

chest of the patient being the subject, and the position and the subsequent image processing means 217. 
shape of the photosensor thus located are visually displayed Numeral 217 denotes the image processing means for 

on a radiation receiving plate in order to allow the operator performing the image processing operation on the 
to guide the patient to a standing position. The operator can eo radiographic, digital image data stored in the storage means 

control the radiation intensity so that the exposure during 211 so that the image area corresponding to the position of 

radiography is appropriate in the area around the chest and the photosensor has the optimum density and/or gradation, 

lung of the patient. In this case, the image area correspond- based on the information indicating the type of the gener- 

ing to the position of the photosensor on the radiographic, ating source of the radiographic, digital image data, output- 
digital image is coincident with the display. 65 ted from the setting means 212, the information concerning 

The information concerning the image area corresponding the portion, outputted from the discriminating means 213, 

to the position ofthe photosensor on the radiographic, digital the information indicating the type of the output device. 
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outputled from the output device selecting means 214, and 
the information of the weighted value or the like of the 
radiographic, digital image data, outputted from the weight- 
ing means 216. 

Numeral 218 represents an image output means, which is S 
the output device such as the CRT display device, the film 
imager device for outputting the data to the silver-salt film, 
or the dry primer device, or the interface or the like for 
outputting the radiographic, digital image supplied from the 
image processing means 217 to the output device connected lo 
to the computer network, as described previously. Namely, 
the image output means 218 itself does not have to be an 
output device, but the output mens may be constructed, for 
example, in such structure that the radiographic, digital 
image data is outputted via the computer network such as 15 
Internet to an output device installed at a remote hospital or 
the like. 

Now, the operation of this radiographic, digital image 
processing system wfll be described, using an example in 
which the chest part is photographed using the radiographic, ^ 
digital image taking device as illustrated in FIG. 18 and in 
which the radiographic, digital image photographed is out- 
putted in a printed form on a film. 

In FIG. 18, numeral 240 denotes a chest contact plate of 
the radiographic, digital image taking apparatus to be in ^ 
contact with the chest part of the patient being the subject, 
and the photosensors for detecting the X-ray intensity are 
located in the illustrated areas 241, 242, 243 on the back 
surface of the chest contact plate 240. 

First, the radiographic, digital image data corresponding '° 
to the radiographic image of the chest part of the patient, 
outputted from the input means 210 having the radiographic, 
digital image taking apparatus with the photosensors 241 to 
243 located at the positions illustrated in FIG. 18, is sent to 
the storage means 211 and stored in the semiconductor 
memory, the hard -disk drive device, or the like. 

On the other hand, when the chest part of the patient is 
photographed by the radiographic, digital image taking 
apparatus of the above-stated type, the photosensor area 4q 
defining means 215 reads the information concerning the 
image areas corresponding to the positions of the photosen- 
sors in the radiographic, digital image taking apparatus used 
for photography, i.e., the information indicating the image 
areas corresponding to the two photosensors 241 and 243 of 45 
FIG. 18, from the memory table storing the information 
concerning the locations of the photosensors of 
radiographic, digital image photographing apparatus, 
according to the information concerning the type of the 
device outputting the radiographic, digital image data, set in 50 
the setting means 212, and outputs the information to the 
weighting means 216. 

The weighting means 216 calculates the weighted value A 
by multiplying the pixel values in the image areas corre- 
sponding to the positions of the photosensors, out of the 55 
radiographic, digital image data supplied from the storage 
means 211, by the factors corresponding to the sensitivity 
distribution of the photosensors^ and outputs the result to the 
image processing means 217. 

In the case of this operational example, because the 60 
system is so arranged that the setting means 212 sets the type 
of the radiographic, digital image taking device used for 
photography, the discriminating means 213 discriminates 
the chest part as a photographing portion, and the output 
device selecting means 214 selects the film imager device as 65 
an output device, the image processing means 217 performs 
the density conversion operation based on the density con- 



,198 Bl 

26 

version table having such density conversion characteristics 
that the weighted value A supplied from the weighting 
means 216 becomes the optimum density value D on the film 
finally outputted from the film imager device. 

The image processing means 217 is equipped with the 
look-up table (hereinafter abbreviated simply as LUT) stor- 
ing plural data pieces for respective photographing portions, 
each data piece indicating a density conversion curve as a 
reference for the density conversion operation. First, the 
image processing means 217 reads from the LUT the data 
concerning the density conversion curve corresponding to 
the photographing portion discriminated in the discriminat- 
ing means 213. Namely, in the case of this operational 
example, the data indicating the density conversion curve 
for the "chest part" having the density conversion charac- 
teristics as indicated by the thick solid fine in FIG. 19, is 
automatically read from the LUT. 

Then the image processing means 217 moves the density 
conversion curve indicated by the data read out of the LUT 
in parallel so that the weighted value A calculated in the 
weighting means 216 becomes the density value D. This 
compensates the density conversion curve to that actually 
used in the density conversion operation (indicated by the 
thin solid line in FIG. 19). 

Then the image processing means 217 carries out the 
density conversion operation based on the above corrected 
density conversion curve for the radiographic, digital image 
data of the photograph of the chest part outputted from the 
storage means 211 and thereafter supplies the radiographic, 
digital image data thus processed to the image output means 
218. 

The image output means 218 can thus form a digital, 
radiographic image in the optimum density on the film by 
printing the digital, radiographic image on the film with laser 
intensities corresponding to pixel values indicated by the 
digital, radiographic image data supplied from the image 
processing means 217. 

The operational example described above was explained 
as an example where the photographing portion was the 
"chest", but, for example in the case where the photograph- 
ing portion is the "abdominal part", the system may be 
arranged so that the weighted value is computed from all the 
three image areas corresponding to the photosensors 241 to 
243 of FIG. 18 and the density conversion operation is 
carried out based on the characteristic amount thus com- 
puted. 

In another case where the photographing portion is either 
of the "extremities", the system may be arranged so that the 
weighted value is computed from only the image area 
corresponding to the position of one photosensor 242 of 
FIG. 18 and the density conversion operation is carried out 
based on the characteristic amount thus computed. Further, 
in this case, the radiographic, digital image taking device 
having all the photosensors 241 to 243 located does not have 
to be used, but the radiography can also be performed by a 
radiographic, digital image taJdng device having only the 
photosensor 242. 

Next described is a storage medium as another embodi- 
ment of the present invention. 

When the system composed of the blocks of FIG. 15 is 
comprised of a computer system including the CPU and 
memory, this memory constitutes the storage medium 
according to the present invention. This storage medium 
stores a program for carrying out the processing procedures 
for conlroUing the above-stated operation. 

The storage medium may be selected from a semicon- 
ductor memory such as an ROM or an RAM, an optical disk, 
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a magnetoopticaldisk, a magnetic medium, and so on, which Numeral 311 denotes an image data storage portion for 

may be used in the form of a CD-ROM, a floppy disk, a storing the radiographic, digital image data supplied from 

magnetic medium, a magnetic card, a non-volatile memory the image data generating portion 310, the image data 

card, or the like. storage portion 311 being comprised, for example, of a 

A^ordingly, this storage medium can be used in another 5 semiconductor memory, a hard-disk drive device, or the like 

' . i: ♦u . J ^ into which data can be wntten at high speed, 

system or apparatus except for the system and apparatus . . ^ 

described above in FIG. 15 and the system or computer can Nnmeral312 represents a setUng poiUon forsettmg a type 

read the program code stored in this storage medium to carry °f " ^^"^"^ o^itputtmg the radiograpinc digital image data m 

out the program, whereby the function and effect equivalent ^'t '^'^^ generatmg portion 310 and for ontputting 

to those in the above embodiment can be implemented, w ^formation data indicating the type of the device thus set to 

thereby accomplishing the object of the present invention. subsequent photosensor area definmg portion 315 and to a 

^ \ . .^ . ... subsequent image processmg portion 317. The setting por- 

-nie funcaon and effect equivalent to those m the above ^^^^ configured so that the operator himself directly 

embodiment can also be miplemented so as to accomplish j^anually sets the type of the device outputting the 

the object of the present invention m the case where the OS radiographic, digital image data by manipulating the button 

or the hke operating on the computer executes a part or the -^^^ ^^^^^1 y ^ 

whole of the processing or m the case where the program j^anipulating the keyboard or the mouse or the like as an 

code read out of the storage medium is first written mto a ^ ^^^^ computer. The radiographic, digital image 

memory provided m an extended function board put m the ^^^^ accompanied with information concerning a device 

computer or in an ejrtended function unit connected to the generating the radiographic, digital image data, for example, 

computer and thereafter, based on instrucUons of the pro- ^ mCOM, which Ls the standards of digital picture com- 

gram code, the CPU or the like m the above extended ^^^^^^^^ the medical treatment field. Therefore, in the 

function board or in the extended function umt carnes out a ^^^^ radiographic, digital image data outputted 

part or the whole of the processmg. ^^^^ ^^^^ generating portion 310 or from the 

As described above, the present embodiment can provide ^ image data storage portion 311 is accompanied with the 

the radiographic, digital image processing system capable of information concerning the device generating the 

automatically performing the optimum image processing radiographic, digital image data, the setting portion 312 is 

operation on a portion of the subject in the radiographic, configured so as to discriminate the type of the device 

digital image without troubling the operator. outputting the radiographic, digital image data according to 

Fourth Embodiment accompanying information and automatically set the 

type of the device. 

The present invention will be described in detail, based on Numeral 313 denotes a discriminating portion for dis- 

the radiographic, digital image processing system as a fourth criminating a kind of a portion indicated by the radiographic, 

embodiment of the present invention. digital image data outputted from the image data generating 

FIG. 20 is a diagram to show the schematic structure of 35 portion 310 and for outputting information data indicating 

the radiographic, digital image processing system as the the kind of the portion thus discriminated to the subsequent 

fourth embodiment of the present invention. image processing portion 317. The discriminating portion 

In FIG. 20, reference numeral 310 designates an image 313 is configured so that the operator himself direcdy and 

data generating portion for generating radiographic, digital manually sets the kind of the portion indicated by the 

image data, which is, for example, a radiographic image 40 radiographic, digital image data by manipulating the button 

taking apparatus arranged in such stmcture that radiations or the dial or the like provided in the control panel or by 

such as X-rays are radiated onto the subject, a radiographic manipulating the keyboard or the mouse or the like as an 

image as a transmitted image thereof is picked up directly by input device of computer. The radiographic, digital image 

a solid state image sensing device, and the apparatus outputs data is accompanied with the information concerning the 

radiographic, digital image data corresponding to the radio- 45 kind of the portion indicated by the radiographic, digital 

graphic image thus picked up. In addition to the above image data, for example, in DI COM, which is ±e standards 

radiographic image taking apparatus, the image data gencr- of digital picture communication in the medical treatment 

ating portion 310 may be either one selected from a radio- field. Therefore, in the case where the radiographic, digital 

graphic image reading device for reading a radiographic image data outputted from the image data generating portion 

image accumulated and stored in a photo-stimulable phos- 50 310 is accompanied with the information concerning the 

phor sheet, a radiographic image taking device for radiating J^ind of the portion indicated by the radiographic, digital 

radiations to the subject, receiving the radiographic image of image data, the discriminating portion 313 is configured so 

the transmitted image thereof on a fluorescent plate, and as to discriminate the kind of the portion indicated by the 

converting the received image on the fluorescent plate to radiographic, digital image data according to the accompa- 

radiographic, digital image data by the solid state image 55 nying information and automatically set the kind of the 

sensing device, an input interface for capturing the portion. 

radiographic, digital image data supplied from a radio- Numeral 314 indicates an output device selecting portion 

graphic image taking device connected to a computer for selecting an output device used for outputting the 

network, and so on. Namely, the image data generating radiographic, digital image data out of a plurality of output 

portion 310 itself does not have to be a radiographic image 60 devices such as the CRT display device and the film imager 

taking device, but this portion 310 may also be constructed, device or the dry printer device and for outputting informa- 

for example, in such structure that the radiographic image tion indicating a type of an output device selected to the 

data representing the radiographic image taken by the radio- subsequent image processing portion 317. The output device 

graphic image taking device installed at a hospital or the like selecting portion 314 is configured so that the operator 

in a remote place is inputted through the computer network 65 himself directly and manually selects a device used out of 

such as Internet into this radiographic, digital image pro- the plurality of output devices by manipulating the button or 

cessing system. the dial or the like provided in the control panel or by 
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manipulating the keyboard or the mouse or the like as an 
input device of computer. For example, where the output 
device to be used is preset based on the information con- 
cerning the type of the device outputting the radiographic, 
digital image data, set in the setting portion 312, the output 5 
device selecting portion 314 is configured so as to automati- 
cally select the output device preliminarily set based on the 
information concerning the type of the device outputting the 
radiographic, digital image data, without forcing the opera- 
tor himself to directly manually select the type of the device lO 
by manipulating the button, the dial, or the like as described 
above. 

Numeral 315 represents a photosensor area defining por- 
tion having a memory table which stores information con- 
cerning an image area corresponding to the location, size, ^5 
shape, etc. of the photosensor of radiographic, digital image 
taking apparatus corresponding to types of radiographic, 
digital image taking apparatus set in the setting portion 312, 
the photosensor area defining portion 315 being ananged to 
read information concerning an image area corresponding to 
the location, size, shape, etc. of the photosensor on the 
radiographic, digital image fi-om the memory table, based on 
the information concerning the type of the device outputting 
the radiographic, digital image data, set in the setting portion 
312, and to output the read information to a subsequent ^ 
characteristic amount calculating portion 316. 

The photosensor is a sensor for detecting the intensity of 
radiations radiated during radiography, and the radiographic 
image taking apparatus is arranged to control the radiant 
intensity of radiations according to the intensity of radiations 
detected by the photosensor so that the exposure during 
radiography becomes as desired. 

For example, in the case where the radiographic image 
taking apparatus is one for photography of the chest part, the 
photosensor is located at the position where it touches the 
chest of the patient being the subject, and the position and 
shape of the photosensor thus located are visually displayed 
on a radiation receiving plate in order to allow the operator 
to guide the patient to a standing position. The operator 
adjusts the standing position of the patient so that the chest 
of the patient touches the display. Then the operator photo- 
graphs the chest of the patient, whereby the radiant intensity 
of radiations can be controlled so that the exposure during 
radiography is appropriate in the area around the hing. 

When the radiographic image apparatus is one for pho- 
tography of the abdominal part, as illustrated in FIG. 21, a 
photosensor is located at a position where it touches the 
abdomen of the patient being the subject (indicated by 321 
in the figure) and a display is given to show an image area 59 
(for example, a rectangular area 40 mm wide and 40 mm 
long indicated by 322 in the figure) to visually indicate the 
position and shape of the photosensor placed on the radia- 
tion receiving plate in order to permit the operator to guide 
the patient to the standing position. After the operator adjusts 55 
the standing position of the patient so that the abdomen of 
the patient touches the display, the operator carries out 
photography. Therefore, the radiant intensity and time of 
radiations can be controlled so that the exposure during 
radiography becomes appropriate in the area around the 
abdomen. 

In the above-stated case, the image area corresponding to 
the position of the photosensor on the radiographic, digital 
image is coinddent with the display. However, the radio- 
graphic image device for photography of the chest part may 65 
also be arranged as illustrated in FIG. 22. Id the apparatus of 
FIG. 22, in order to make it easier for the operator to guide 
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the patient to the standing position, on the radiation receiv- 
ing plate, on whidi the chest of the patient being the subject 
is placed, there are displays of image areas to visually 
indicate positions and shapes of rectangular photosensors 50 
mm wide and 90 mm long, one at a position on the center 
line of the receiving plate (333 in the figure) and two at 
positions 20 mm apart each from the center line (331, 332 
in the figure), and a photosensor located at a position (334 
in the figure) overlapping with the image area 333 of the 
photosensor. After the operator adjusts the standing position 
of the patient so that the abdomen of the patient touches the 
displays, the operator carries out photography. The radiant 
intensity and time of radiations are controlled so that the 
exposure during radiography becomes proper in the area 
around the abdomen. In this apparatus, aU the image areas 
indicating the positions of photosensors on the radiographic, 
digital image do not coincide with the image area of the 
photosensor actually set, and no photosensor is actually set 
in the image areas of 331, 332 in the figure. This apparatus 
may be used for the photography. 

Namely, radiographic technicians, who are operators of 
the radiographic, digital image processing system, are 
guided to take a photograph in sud} a state that the part of 
the patient to be photographed is placed on the display of 
location of the photosensor on the occasion of radiography. 
It Ls thus normal practice to carry out radiography after 
leading the patient so that the part of the patient being the 
subject is coincident with the position where the photosensor 
is located. In the radiographic, digital image processing 
system of the embodiment of the present invention, the 
image processing is carried out so as to optimize the density 
and/or the gradation in the image area conesponding to the 
location of the photosensor on the radiographic, digital 
image by making use of the characteristic amount of the 
image area corresponding to the location, size, shape, etc. of 
the photosensor used heretofore in the radiographic 
apparatus, irrespective of whether photography is carried out 
using the photosensor, on the occasion of determining the 
processing conditions in the image processing operation 
such as the density and/or gradation processing for the 
radiographic, digital image photographed. 

The information concerning the image area corresponding 
to the location, size, shape, etc. of the photosensor on the 
radiographic, digital image outputted from the above pho- 
tosensor area defining portion 315 to the characteristic 
amount calculating portion 316, is image data corresponding 
to the image area directly cut out of the radiographic, digital 
image or information data indicating coordinates that rep- 
resent the position of the image area on the radiographic, 
digital image. 

Incidentally, the image area corresponding to the location, 
size, shape, etc. of the .photosensor on the radiographic, 
digital image does not always have to be changed among the 
radiographic devices, but a common area may be employed 
to the radiographic image taking devices. Further, the image 
area corresponding to the location, size, shape, etc. of the 
photosensor on the radiographic, digital image does not 
always have to coincide perfectly with the shape and posi- 
tion of the photosensor actually disposed, but may have 
some difference from the actual shape and position. 

The aforementioned photosensor area defining portion 
315 may also be configured so that it is provided with a 
memory table which stores information concerning the 
location, size, shape, etc. of photosensor of the radiographic, 
digital image taking apparatus corresponding to kinds of 
photographing portions discriminated in the discriminating 
portion 313 and the defining portion 315 is arranged to read 
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the information concerning the image area corresponding to part, outputted from the image data generating portion 310 

the location, size, shape, etc. of the photosensor on the having the radiographic, digital image taking apparatus with 

radiographic, digital image from the memory table, based on the photosensor at the position indicated by 334 in FIG. 22, 

the information concerning the kind of the photographing is sent to the image data storage portion 311 and stored in the 
portion discriminated in the discriminating portion 313, and 5 semiconductor memory, the hard-disk drive device, or the 

to output the information thus read to the subsequent char- ]ik<o, 

acteristic amonnt calculating portion 316. ^^^^ ^j^^^ ^^^^ 

Numeral 316 deiagnates the character^tic amouiit calcu- ^^^^^ photographed by the radiographic, 

latjngportion forselectmg as a characteruiUc amount at least >^ image taking apparatui of the above-stated type, the 

either one of the maxmium, the nunmium, the average, the ^ . ^ j c • ^- -tie ^ *u ■ ^ \- 
median, the mode, and the hke of pixel values in the image '° Photosensor area definmg portion 315 reads the information 

area and calculating information concerning the character- concerning the image area correspondmg to the location, 

istic amount based on the radiographic, digital image data ^ize, shape, etc. of the photosensor in the radiographic, 

outputtcd from the image storage portion 311 and the digital image taking apparatus used for photography (i.e., 

information data concerning the image area corresponding indicating the image areas of 331, 332, 333 

to the location, size, shape, etc. of the photosensor on the ^2), from the memory table stonng the mformation 

radiographic, digital image indicated by the radiographic, concermng the image area correspondmg to the locaUon, 

digital image data outputted from the image storage portion ^^^P^' photosensor of radiographic, digital 

311, outputted from the photosensor area defining portion i°iage photographmg apparatus, accordmg to the informa- 

315, the characteristic amount calculating portion 316 out- 1^°° concerning the type of the device outputting the 
putting the information data concerning the characterisUc ^ radiographic, digital image data, set m the settmg porUon 

amount thus calculated to the subsequent image processing outputs it to the characterLstic amount calculating 

portion 317. portion 316. 

When there are plural (three) image areas corresponding The characteristic amount calculating portion 316 cuts 

to positions of photosensors as in the case where the eachof the image areas corresponding to the positions of the 

photographing portion is the chest part of the patient, the photosensors according to the information outputted from 

characteristic amount calculating portion 316 may be the photosensor area defining portion 315, out of the 

configured, for example, to calculate the maximum and radiographic, digital image data supplied from the image 

minimum, or the average of each of the three image areas as data storage portion 311, calculates an average of pixel 

the information data concerning the characteristic amount values in each image area thus cut out (in this example, an 

and output the informaUon data calculated to the subsequent average of pixel values in the unage area of 333 m FIG, 22 

image processing portion 317. will be called Cave, an average of pixel values in the image 

Numeral 317 denotes the image processing portion for ^^^^ ^f 332 Rave, and an average of pixel values in the 

performing the image processing operation to compress the "nage area of 331 Lave), and outputs data indicaUng these 
dynamic range of the radiographic, digital image data stored 35 ^^^^^ to the image proccssmg portion 317. 

in the image storage portion 311 so that the image area In the case of this operational example, because the 

corresponding to the position of the photosensor has the system Ls so arranged that the setting portion 312 sets the 

optimum density and/or gradation, based on the informatioo type of the radiographic, digital image taking device used for 

indicating the type of the radiographic apparatus, outputted photography, the discriminating portion 313 discriminates 

from the setting portion 312, the ioformatioD concerning the the front or the side of the chest part as a photographing 

photographing portion, outputtcd from the discriminating portion, and the output device selecting portion 314 selects 

portion 313, the information indicating the type of the output the fihn imager device as an output device, the unage 

device, outputted from the output device selecting portion processing portion 317 carries out such processing as to 

314, and the information concerning the characteristic effect optimum dynamic range compression, using the data 
amount of the radiographic, digital image, outputted from 45 indicating the averages supplied from the characteristic 

the characteristic amount calculating portion 316. amount calculating portion 316. 

Numeral 318 represents an image output portion, which is FIG. 23 is a diagram to show an example of the schematic 

the output device such as the CRT display device, the fihn structure of the image processing portion 317. 

imager device, or the dry printer device, or the interface or illustrated in FIG. 23, the image processing portion 
the hke for outputting the radiographic, digital image sup- 50 317 is composed of a density reference value defining 

phed from the image processing portion 317 to the output portion 341 for defining a density reference value used in the 

device connected to the computer network, as described dynamic range compression operation and generating data to 

previously. Namely, the image output portion 318 itself does indicate the density reference value determined, a compres- 

not have to be an output device, but the output portion may sion factor defining portion 342 for defining a compression 
be constmcted, for example, in such structure that the 55 factor and generating data to indicate the compression factor 

radiographic image data is supplied via the computer net- determined, a smoothing portion 343 for smoothing the 

work such as Internet to an output device installed at a radiographic, digital image indicated by the radiographic, 

remote hospital or the like. digital image data supplied from the image data storage 

Now, the operation of this radiographic, digital image portion 311 and generating data to indicate the radiographic, 
processing system will be described in detail, using an 60 digital image thus smoothed, and a dynamic range compres- 

example in which the front or the side of the chest part of the sion processing portion 344 for performing the operation of 

patient is photographed using the radiographic, digital image compressing the dynamic range of the radiographic, digital 

taking device having the photosensors at the positions image indicated by the radiographic, digital image data 

ilhistratcd in FIG, 22 and in which the radiographic, digital supplied from the image data storage portion 311, based on 
image photographed is outputted in a printed form on a film. 65 the data to indicate the density reference value, the data to 

First, the radiographic, digital image data corresponding indicate the compression factor, and the data to indicate the 

to the radiographic image of the front or the side of the chest smoothed image, supplied from the respective portions. 
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In the image processing portion 317, when the front of the dynamic range of the radiographic, digital image indicated 

chest is discriminated as a photographing portion in the by the radiographic, digital image data supplied from the 

discriminating portion 313, the density reference value image data storage portion 311, according to the dynamic 

defining portion 341 defines as a density reference value range compression diaracteristics arbitrarily set according 
(BASE in FIG. 24) on the function curve illustrated in FIG. s to the photographing portion. 

24, a value represented by "Cavc+(Rave-Cave)xa (where a In the above image processing portion 317, when the side 

is an arbitrary constant set according to the information of the chest is discriminated as a photographing portion in 

concerning the type of the device outputting the the discriminating portion 313, the density reference value 

radiographic, digital image data, set in the setting portion defining portion 341 defines as a density reference value 
312)", which is located between the average Cave and the lO (BASE in FIG. 25) oa the function curve illustrated in FIG. 

average Rave supplied from the characteristic amount cal- 25, the average Cave supplied fi*om the characteristic 

culating portion 316. The density reference value may be a amount calculating portion 316, multiplied by a, Cavexa, 

value represented by "Cave+(Lave-Cave)xa", which is (a is an arbitrary constant set according to the information 

located between the average Cave and the average Lave concerning the type of the device outputting the 
supplied from the characteristic amoimt calculating portion 15 radiographic, digital image data, set in the setting portion 

316 or may be a value smaller than the average Cave. 312), and the compression factor defining portion 342 

Then the compression factor defining portion 342 defines defines as a compression factor (SLOPE in the figure) on the 

as a compression factor (SLOPE in the figure) on the function curve iUustrated in FIG. 25, a value represented by 

function curve iUustrated in FIG. 24, a value represented by "Ravexp/{(Cave-Rave)xa} (P is an arbitrary constant set 
"Cavexp/{(Rave-Cave)xa} (where P is an arbitrary con- 20 according to the information concerning the type of the 

stant set according to the information concerning the type of o^^P^t device for outputting the radiographic, digital image 

the output device for outputting the radiographic, digital data, set in the output device selecting portion 314)" by 

image data, set in the output device selecting portion 314)" which pixel values of the image area indicating tiie average 

by which pixel values of the image area indicating the Rave or the average Lave, supplied from the characteristic 
average Cave, supplied firom the characteristic amount cal- ^ amount calculating portion 316, on the radiographic, digital 

culating portion 316, on the radiographic, digital image after image after the dynamic range compression processing 

the dynamic range compression operation, are increased by operation, are increased by the predetermined value p with 

the predetermined value p with respect to the density ref- respect to the density reference value defined in the density 

erence value determined in the density reference value reference value defining portion 341. After that, the image 

defining portion 341 processing portion carries out the like operation as in the 

The smoothing portion 343 moves a mask of the size caseof the photographing portion being the front of the chest 

having M pixelsxM pixels (M is an arbitrary constant) on the ^ f^°^«' ^''"^''y ^'^ "^^Sfi processing portion 

radio^aphic, digital image indicated by the radiographic, "/^ /."^""T^ ''^u of compressing he 

digital image dTu supplied from the image data storage ^y^f^^'^ of the radiographic, digital image mdica ed 

portion 311 and smootos the radiographic, digital image by "y the radiographic, digital unage data supphed from the 

obtaining an average of pixel valuS present in the mask at ^'""S" P"^'"" 'll. according to the dynamic 

each moving portion and replacing the pixel values used for ''^f conipression characteristics arbitranly set according 

obtaining the average with the average thus obtained. The to toe photographing portion 

smoothing portion 343 generates data indicating the "0 26 js a diagram to show another example of the 

radiographic; digital image thus smoothed or generates data « f^'^^J^ vlnV^T P™'="**"'8 

indicfdng the radiographic, digital image smoothed by use ,,As illustrated m FIG. 26 the miage proc^ng portion 

* u 1 • 1 fil, • o J js composed of a smoothmg portion 370 for smoothing 

of a morphological iilter. ,. ,. j..^.. •.• .ju 

^ " ... ^ . J. t. the radiographic, digital image indicated by the 
Let S'^ represent the pixel values of the radiographic, radiographic, digital image data supplied from the image 
digital maage indicated by the radiographic, digital image ^^j^ 3torage portion 3U and generating data lo indicate the 
data supphed from the image data storage portion 311, S p smoothed, radiographic, digital image, a high-frequency 
represent the pixel values of the averaged, radiographic ^ generating portion 371 for generating data to indicate 
digital image inchcated by the data to represent the smoothed ^ ^^^^ high-frequency components in the radiographic, 
image supphed from the smoothing portion 343, Sj, repre- ^ jj^^j -^^^^ indicated by the radiographic, digital image 
sent the pixel values of the radiographic, digital image after ^^j^ ^^^^ ^^^^ j^^g^ j^j^ ^j^^^^^ pj,rtion 311, using 
the dynamic range compression operaUon, and the funcUoti radiographic, digital image data supplied from the image 
f(x) represent the function curve representmg the pixel j^j^ ^^ ^-^^ ^^^^ j^j^ j„ i^ji^.jtg .f,^ 
density value conversion characteristics as iHustrated in smoothed image, obtained from the smoothing portion 370, 
FIG. 24 with the parameters of the data representing the ^ j^^^j ^^^^ conversion curve defining portion 372 
density reference value (BASE) obtamed from the density provided with a memory table preliminarily storing function 
reference value defining portion 341 and the date represent- j^j^ representing pixel density value conversion character- 
ing the compression factor obtamed from the compression j^^^ respectively corresponding to types of radiographic 
factor defining portion 342. Then the dynamic range com- ^^^^^^^ photographing portions, and types of output 
pression processmg portion 344 executes the operation of ^^^^^^ ^^^^ j^^j ^^^^^ conversion curve defining 
compressmg the dynamic range of the radiographic, distal ^^^^^ yj^ selecting function data representing the pixel 
image indicated by the radiographic, digital unage data conversion characteristics according to the 
suppUed from the image data storage portion 311 accoiding information representing the type of the radiographic device, 
to the followmg arithmetic of Eq. (3). outputted from the setting porUoo 312, the information 
S'a=S' +f(s„s) (3) concerning the photographing portion, outputted from the 
°'' 6S discriminating portion 313, and the information representing 
Therefore, the dynamic range compression processing por- the type of the output device, outputted from the output 
tion 344 can carry out the operation of compressing the device selecting portion 314, from the memory table, adjust- 
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ing a pixel density value coaveision curve indicated by the sion factor defining portion 376 and to the dynamic range 
selected function data to desired characteristics, and output- compression processing means 377. 
ting data to indicate a pixel density value conversion curve The subject area defining portion 373 separates the sub- 
as adjusted, a subject area defining portion 373 for defining jcct area, which is a transmitted image of the subject 
a subject area excluding the through portion (an area in 5 excluding the through area where radiations impinge 
which radiations impinge directly on the sensor or the like directly on the sensor or the like without passing the subject, 
without passing the subject) in the radiographic, digital from the radiographic image indicated by the radiographic, 
image indicated by the radiographic, digital image data digital image data supplied from the image data storage 
supplied from the image data storage portion 311 and portion 311, and outputs information data to indicate the 
generating data to indicate the subject area thus defined, a 10 subject area thus separated to the subsequent subject area 
subject area characteristic amount generating portion 374 for characteristic amount generating portion 374. 
generating data to indicate a characteristic amount of the Then the subject area characteristic amount generating 
subject area, based on the data indicating the subject area portion 374 generates a minimum pixel density value S„,„ in 
supplied from the subject area defining portion 373, a the subject area, based on the information data to indicate 
density reference value defining portion 375 for defining a 15 the subject area supplied from the subject area defining 
density reference value (BASE) used in the dynamic range portion 373, and outputs data to indicate the minimum pixel 
compression processing operation, based on the data to density value S^,-„ thus generated as data to indicate a 
indicate the characteristic amount of the subject area, sup- characteristic amoimt of the subject area to the compression 
plied from the subject area characteristic amount generating factor defining portion 376. 

portion 374, and generating data to indicate the density 20 The density reference value defining portion 375 receives 

reference value thus defined, a compression factor defining the data indicating the averages Cave, Rave, Lave supplied 

portion 376 for defining a compression factor (R), based on ftom the characteristic amount calculating portion 316, 

the data to indicate the pixel density value conversion curve, calculates the density reference value (BASE) according to 

the data to indicate the density reference value, and the data Eq. (4) below, and outputs data to indicate the density 

to indicate the characteristic amount of the subject area, 25 reference value (BASE) thus calculated to the compression 

obtained from the respective portions, and generating data to factor defining portion 376 and to the dynamic range com- 

indicate the compression factor thus defined, and a dynamic pression processing portion 377. 
range compression processing portion 377 for carrying out 

the processing operation for compressing the dynamic range BASE-c&ve+(Rave-Cav&)xa (4) 

of the radiographic, digital image indicated by the 30 - . /^v • ... j- . 

radiographic, digiul image dau suppUed from the image '° f""^^' ^ ^"^'^'f^ constantset according to 

data storage portion 311. based on Z data to indicate the mformaUon concerning the type of the device outpu tmg 

density reference value, the data to indicate the compression ^^^f "^'"P*"'"' '^'"^ ^'^^ "'^ "'"'"^ 

factor, and the data to indicate the image of high-frequency r™* • r . ^ n - ^-^^^ • 

components, obtained from the respective portions. 35 ^ ,^5 compression fector defimng portion 376 receives tiie 

T . . r u 4U c . c^u data mdicatmg the adjusted pixel density value conversion 

In the image processmg portion 317, when the front of the „ ^. . ^-r^ i- j 

u 4 W • *u curveF™o(X)mdicatedby the thin Ime in FIG. 27, supplied 

chest IS discriminated as a photographmg portion m the - • i j i • j ^ * 

J. • • ^- *c - 1 J ?r t, uom the pixel density value conversion curve defimng 

discriminating portion 313, the pixel density value conver- . • • • ij 

4- a^'i A * 1 i c 4' J* * portion 372, the data mdicatmg the mmimum pixel density 

sion curve defining portion 372 first selects function data to ^ r. . ^-x- .r.i_ . 

indicate pixel density value conversion characteristics 40 vali.eS„^ as a charactenstic amount of the subject area from 

(curve) as indicated by the dashed line in FIG. 27, according subject area charactenstic amount genetatmg portion 

to the information indicating the type of Oie radiographic ^."^ '''^ data mdicaUng the density reference value 

. /. ■ f .' J ** j- u- (BASE) from the density reference value definme portion 

device (i.e., the information mdicating the radiographic, Ji - ^ . .- -.^^ 

digital image taking device), outputted from the setting 7^"^^' compression factor defimng portion 376 

Z^' 111 *u ■ f 4.- ' *u u * u- ^ calculates the compression factor (R) according to Eq. (5) 

portion 312, the intormation concernmg the photographing 45 . , . ^ fi. ^ . J r ^ > ^ 

^ /* .u ■ 4? *• - J* *• .u T f *u below, based on the data supplied from the respective 

portion (i.e., the information indicatmg the front of the * j . * j * . * i- . ■ ^ . 

u A \ 1 f *u J- • • *• HI J portions, and outputs data to indicate the compression factor 

chest), outputted from the discnminatmg portion 313, and 5Uv , i . j * *u j • 

■ r -J *- *u . <?*u * *j • (R) thus calculated to the dynamic range compression pro- 

the information mdicatmg the type of the output device (i.e., ^ ' . . & f 

the information indicating the film imager device), outputted cessmg po ion 

from the output device selecting portion 314, from the 50 R»{F^^oCBASE)-D„^}/(Base-s„J (5) 
memory table preliminarily storing the function data to 

indicate the pixel density value conversion characteristics In above Eq. (5), indicates the minimum pixel 
respectively corresponding to the types of radiographic density value after the dynamic range compression process- 
devices, photographing portions, and types of output ing operation, which is a desired value arbitrarily 
devices. ss determined, for example, in the range of "0.2" to "0.5". 

On the other hand, the pixel density value conversion As described above, the normal image density value 

curve defining portion 372 receives the data indicating the conversion curve for the photographic image of the front of 

averages Cave, Rave, Lave supplied from the characteristic the chest preliminarily stored in the memory table in the 

amount calculating portion 316, then adjusts the pixel den- pixel density value conversion curve defining portion 372 

sity value conversion curve by moving it in parallel in the 60 can be modified to obtain the pixel density value conversion 

direction indicated by the arrow in FIG. 27 up to the position curve F^^o(X) as indicated by the thick line in FIG. 27 

indicated by the thin line in FIG. 27 so that the average Rave which decreases at the slope of the compression factor (R) 

(or the average Lave) becomes a desired density value Dj^ of firom the density reference value (BASE) toward the lower 

the pulmonary field prefiminarily set, on the pixel density density on the pixel density conversion curve, 

value conversion curve as indicated by the dashed fine in 65 When the dynamic range compression processing opera- 

FIG. 27, and outputs data to indicate the pixel density value tion as described hereinafter is carried out using the pixel 

conversion curve thus adjusted, F^jto(}Q, to the compres- density value conversion curve F'pRoQQ generated as 
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described above, it becomes possible to express pixels of high-frequency components supplied from the high- 
showing the minimum density value in the subject area frequency image generating portion 371 according to the 
on the radiographic image, which were unable to be slope of the pixel density value conversion curve F'jr/toPO» 
expressed in the case of the dynamic range compression thereby accomplishing the dynamic range compression pro- 
processing being carried out using the normal pixel density s cessing operation. By carrying out this dynamic range 
value conversion curve, on a radiographic image after the compression processing, it becomes possible to arbitrarily 
dynamic range compression processing operation using the set the dynamic range compression characteristics to com- 
pixel density value conversion curve FjtroO^' press the dynamic range of the radiographic, digital image 
On the other hand, the image smoothing portion 370 while maintaining the information of high-frequency com- 
moves the mask of the size having M pixelsxM pixels (M is lo pooents in the radiographic, digital image, according to the 
an arbitrary constant) on the radiographic, digital image photographing portion. 

Scr/x,y) indicated by the radiographic, digital image data In the image processing portion 317, when the side of the 

supplied from the image data storage, portion 311 and chest is discriminated as a photographing portion in the 

calculates an average of pixel values existing in the mask at discriminating portion 313, the pixel density value conver- 

each moving portion. Then the smoothing portion 370 15 sion curve defining portion 372 first selects the function data 

replaces the pixel values used for the calculation of the indicating the pixel density value conversion characteristics 

average with the average obtained, thereby smoothing the (curve) as indicated by the dashed line in FIG. 28, according 

radiographic, digital image, and generates data to indicate a to the information representing the t5^e of the radiographic 

radiographic, digital image S^^x^y) thus smoothed. Then device (i.e., the information indicating the radiographic, 

the smoothing portion 370 outputs the data to indicate the 20 digital image taking device), outputted from the setting 

smoothed radiographic, digital image S^s(x,y) thus portion 312, the information concerning the photographing 

generated, to the subsequent high-frequency image gener- portion (i.e., the information indicating the side of the chest), 

ating portion 371. outputted from the discriminating portion 313, and the 

Then the high-frequency image generating portion 371 information representing the type of the output device (i.e., 

generates data indicating an image Sftp(x,y) of high- 25 the information indicating the film imager device), outputted 

frequency components in the radiographic, digital image from the output device selecting portion 314, from the 

S^^^x,y) indicated by the radiographic, digital image data memory table preliminarily storing the function data to 

supplied from the image data storage portion 311, according indicate the pixel density value conversion characteristics 

to Eq, (6) below, using the data indicating the radiographic, respectively corresponding to the types of radiographic 

digitalimageS^^(x,y), supplied from the image data storage 30 devices, photographing portions, and types of output 

portion 311, and the data indicating the smoothed, devices. 

radiographic, digital image Sjjs(x,y)j supplied from the On the other hand, the pixel density value conversion 

image smoothing portion 370, curve defining portion 372 receives the data indicating the 

averages Cave, Rave, Lave, supplied from the characteristic 

S/v(x.y)=s«,a(x>y)-St7j(x,Y) (6) 35 amount calculating portion 316. The defining portion 372 

„ . , . . . . adjusts the pixel density value conversion curve by moving 

Then the dynamic range compression processmg portion j„ ^^^u^, ^^^^^^ ^^^^^^^ ^ ^^^^ 

377 converte the adjusted pwel density value conversioD ^ up to the position indicated by the thin line in 

curve F^,o(X) indicated by tht thin Lne in FIG. 27, mdi- jS so that the average Cave becomes the desired 

cated by the data ^pplied from Oie pixel density value ^ density value of the pulmonary field preliminarily set, on 

conversion curve defining porUon 372, to the unage density .^^ ^^^^ conversion curve as indicated by the 

value conversion curve P^^^ as mdicated by the thick ^^^^ ^ ^ j^^^ ^ion 372 

fine m HG 27 in which the slope is deceased at the ^ indicating the pixel density value conversion 

conversion factor (R) from the density reference value p^^^^ ^^^^^ compression factor 

(BASE) to the lower density on the pixel density conversion ^^^^ ^^ ^ compression 

curve, using the data mdicaang the density reference value processiM means 377 

(BASE) supplied from the density reference value defining The subject area defl'ning section 373 separates the subject 

portion 375, and the data indicating Uie compression factor ^^^^ ^^.^ ^ transmitted image of the subject excluding 

(R), supplied from the compression factor definmg portion ^^^^ ^ ^^^^ radiations impinge direcUy on the 

376. Furtoer. the dynamic range compression processing ^^^^ ^^^^^ ^ jj^^ 

portion 377 performs the dynamic rar^e compression pro- .^dj ^ indicated by the radiographic, digital 

cessing operation accordmg to Eq (7) below using the data ^ ^ ^^j^ ^ ^ion 

mdicatmg the radiographic, digital image S ,^x,y), supplied then outputs information data representing the 

from the image data storage portion 311, and the daU ^^^ject area thus separated to the subsequent subject area 

mdicating the image of high-frequency components S^(x, characteristic amount generating portion 374. 

y), supphed from the bgh-frequency image generating por- ^^^j^^^ characteristic amount generating 

portion 374 generates the maximum pixel density value S,„^ 

s„.^x.y)=F„o{s^(x.y))4i-{aF„<^s„.(x.y))}/{as^(x,y)}}< ^ ^'''ject area, based on the information data represent- 

Sj^^x,y) (7) subject area supplied from the subject area defimng 

60 portion 374, and outputs data indicating the maximum pixel 

Namely, in accordance with above Eq. (7), the dynamic density value thus generated as data indicating the 

range compression processing portion 377 converts the pixel characteristic amount of the subject area to the compression 

density values S^^(x,y) of the radiographic, digital image factor defining portion 376. 

supplied from the image data storage portion 311 to the pixel The density reference value defining portion 375 receives 

density values F^FRoi^orJj^fy)) according to the pixel den- 65 the data representing the average Cave supplied from the 

sity value conversion curve F^/io(X), and further adds characteristic amount calctilating portion 316 and calculates 

thereto the image pixel density values S;^(x,y) of the image the density reference value (BASE) according to Eq. (8) 
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below. Hie density reference value defining portion 375 then to the image output device 318, and the image output device 

outputs data indicating the density reference value (BASE) 318 prints the radiographic, digital image on the film with 

thus calculated to the compression factor defining portion laser intensities corresponding to the pixel values indicated 

376 and to the dynamic range compression processing by the radiographic, digital image data supplied from the 

portion 377. s image processing portion 317, whereby the radiographic, 

digital image can be formed in the compressed dynamic 

BASE=s„„+(s„„-Cavc)xp (8) range according to the arbitrary dynamic range compression 

characteristics and in the optimum density on the fihn. 

In above Eq. (8) p is an arbitrary constant set according The operational example described above was explained 
to the information concerning the type of the device out- as an example where the photographing portion was the 
putting the radiographic, digital image data set in the setting "chest", but, for example in the case where the photograph- 
portion, ing portion is the "abdominal part", the system may be 

Then the compression factor defining portion 376 receives arranged so that the characteristic amount of image is 
the data indicating the adjusted pixel density value convcr- computed firom all the image areas corresponding to the 
sion curve ^u^jQC) indicated by the thio line in FIG. 28, positions of the photosensors indicated by 331, 332, 333 in 
suppHed from the pixel density value conversion curve ^IG. 22 and the dynamic range compression processing is 
defining portion 372, the data indicating the maximum pixel carried out based on the characteristic amount thus corn- 
density value S_ as the characteristic amount of the subject P""^^' case where the photographing portion is 
area from the subject area characteristic amount generating ''}^\''^ extremibes , the system may be arranged so 
portion 374, and the data indicating the density reference ^!^^'"^^"^^^^ ""^Se computed from 

t /TiAOT-\ c *uj**f i jc-^ only the unage area correspondmg to the position of the 

value (BASE) from the density reference value defining J^osensor indicated by 322 of FIG. 21 or by 333 of FIG. 

portion 375 and the compre^ion factor defining portion 376 ^2 and the dynamic range compression processing is carried 

calculates the compression factor (R) accordmg to Eq. (9) ^ut based on tiie characteristic amount thus computed, 

below, based on the data supplied from the respective Further, in this case, the radiographic image taking device 

portions. Then the compression factor definmg portion 376 ^ ^^ving the photosensors located at aU the positions indicated 

outputs data indicating the compression factor (R) thus ^y 331, 332, 333 of FIG. 22 does not have to be used, but 

calculated to the dynamic range compression processing radiography can be performed by a radiographic 

portion 377. image taking device having the photosensor located only at 

R-{D_-F^XBASE))/(s_-BASE) (9) P«^^^^°^ indicated by 333 of FIG. 22, as shown in FIG. 

30 22, 

In above Eq. (9), indicates the maximum density As described above, tiie present embodiment can provide 

value after the dynamic range compression processing the radiographic, digital image processing system capable of 

operation, which is a desired value arbitrarily determined, automatically performing the optimum image processing for 

for example, in the range of "2.7" to "3.0". radiographic, digital image without troubling the opera- 

As described above, the normal pixel density value con- 35 tor in such a manner that the same image processing effect 

versioncurveforphotographyof the side of the chest, which can be achieved in the image area corresponding to the 

is preliminarily stored in the memory table in the pixel location of Uie photosensor on a variety of radiographic, 

density value conversion curve defining portion 372, can be digital images different in the photographing portion, in the 

converted to the pixel density value conversion curve F'^ Physical constitution of the subject, and in the irradiation 

(X) as indicated by the thick line in FIG. 28 in which the 40 dose of radiations during radiography, 

slope decreases at the compression factor (R) from the What is claimed is: 

density reference value (BASE) toward tiie higher density 1- A radiographic, digital image processing system for 

on the pixel density conversion curve. processing a radiographic, digital image, comprising: 

When the dynamic range compression processing opera- (A) photosensor area defining means for defining an 

tion described below is carried out using the pixel density 45 image area corresponding to a location of a photosensor 

value conversion curve F'^r(X) generated as described for detecting intensity during radiography on a 

above, it becomes possible to express pixels showing the radiographic, digital image obtained by the radiogra- 

maximum pixel density value S,„^ in the subject area on the phy; and 

radiographic image, which were unable to be expressed (B) characteristic amount generating means for gencrat- 

when the dynamic range compression processing operation 50 ing a characteristic amount of the image area corre- 

was carried out using the normal pixel density value con- sponding to the location of the photosensor on the 

version curve, on a radiographic image after the dynamic radiographic, digital image defined by said photosensor 

range compression processing operation using the pixel area defining means. 

density value conversion curve F'^j(X). 2. A radiographic, digital image processing system 
After that, the dynamic range compression processing 55 according to claim 1, wherein said characteristic amount is 
portion 377 carries out the like processing as in the case either one selected from a maximum, a minimum, and an 
where the photographing portion is the front of the chest as average of pixel values in the image area, 
described above, whereby it can compress the dynamic 3. A radiographic, digital image processing system 
range of the radiographic, digital image according to the according to claim 1, said radiographic, digital image pro- 
dynamic range compression characteristics arbitrarily set 60 cessing system further comprising input means for inputting 
according to the photographing portion of the radiographic, radiographic, digital image data digitized from the unage 
digital image while maintaining the information of high- obtained by the radiography. 

frequency components in the radiographic, digital image 4. A radiographic, digital image processing system 

data supplied from the image data storage portion 311. according to claim 3, said radiographic, digital image pro- 

As described above, the radiographic, digital image data 65 cessing system further comprising storage means for storing 

resulting from the optimum dynamic range compression the radiographic, digital image data inputted by said input 

processing in the image processing portion 317 is supplied means. 
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5. A radiographic, digital image processing system concerning the type of the output device of the radiographic, 
according to claim 3, said radiographic, digital image pro- digital image selected by said output device selecting means, 
cessing system further comprising image processing means to adjust the standard pixel density value conversion curve 
for effecting image processing on the radiographic, digital indicated by the data thus read, according to the information 
image indicated by the radiographic, digital image data 5 concerning the photographing portion selected by said out- 
inputted by said input means, according to information put device selecting means and the information concerning 
concerning the characteristic amount generated in said char- the characteristic amount generated in said characteristic 
acteristic amount generating means. amount generating means, and to effect the image processing 

6. A radiographic, digital image processing system to control a dynamic range of the radiographic, digital 
according to claim 5, said radiographic, digital image pro- lO image, on the radiographic, digital image data inputted by 
cessing system further comprising image output means for said input means, using the pixel density value conversion 
outputting a visualized, radiographic, digital image corre- curve thus adjusted. 

sponding to radiographic, digital image data resulting from 12. A radiographic, digital image processing system 

the image processing in said image processing means. according to claim 5, wherein said image processing means 

7. A radiographic, digital image processing system 15 is arranged to set, according to the information concerning 
according to claim 6, said radiographic, digital image pro- the characteristic amount generated in said characteristic 
cessing system further comprising output device selecting amount generating means, a value at a predetermined posi- 
means for selecting a type of an output device of said tion on a pixel density value conversion curve used in 
radiographic, digital image, effecting the image processing to carry out density and/or 

8. A radiographic, digital image processing system 20 gradation conversion processing of tiie radiographic, digital 
according to claim 7, wherein said image processing means image indicated by the radiographic, digital image data, on 
comprises a look-up table storing data indicating density the radiographic, digital image data inputted by said input 
conversion curves in correspondence to types of output means. 

devices and said image processing means is arranged to read 13. A radiographic, digital image processing system 

data indicating a corresponding density conversion curve 25 according to claim 5, wherein said image processing means 

from said look-up table, according to information concern- is arranged to set, according to the information concerning 

ing the type of the output device of the radiographic, digital the characteristic amount generated in said characteristic 

image selected by said output device selecting means, and to amount generating means, a value at a change point on a 

effect density and/or gradation conversion processing on the pixel density value conversion curve used in effecting the 

radiographic, digital image data inputted by said input 30 image processing to compress a dynamic range of the 

means, using the data indicating the density conversion radiographic, digital image indicated by the radiographic, 

curve thus read. digital image data, on the radiographic, digital image data 

9. A radiographic, digital image processing system inputted by said input means. 

according to claim 7, wherein said image processing means 14. A radiographic, digital image processing system 

is arranged to effect the image processing to control a 35 according to claim 5, wherein said image processing means 

dynamic range of the radiographic, digital image, according is arranged to set, according to the information concerning 

to information concerning the type of the output device of the characteristic amount generated in said characteristic 

the radiographic, digital image selected by said output amount generating means, a slope around a change point on 

device selecting means and the information concerning the a pixel density value conversion curve used in effecting the 

characteristic amount generated in said characteristic 40 image processing to compress a dynamic range of the 

amount generating means, on the radiographic, digital image radiographic, digital image indicated by the radiographic, 

data inputted by said input means. digital image data, on the radiographic, digital image data 

10. A radiographic, digital image processing system inputted by said input means, 

according to claim 7, wherein said image processing means 15. A radiographic, digital image processing system 
comprises a look-up table storing data indicating pixel 45 according to claim 5, said radiographic, digital image pro- 
density value conversion curves for conversion of pixel cessing system further comprising setting means for setting 
density values of a radiographic, digital image in correspon- a type of a generating source of the radiographic, digital 
dence to types of generating sources and said image pro- image data inputted by said input means, 
cessing means is arranged to read data indicating a corre- 16. A radiographic, digital image processing system 
sponding pixel density value conversion curve from said 50 according to claim 15, wherein said image processing means 
look-up table, according to information concerning the type comprises a look-up table storing data indicating density 
of the output device of the radiographic, digital image conversion curves in correspondence to types of generating 
selected by said output device selecting means, and to effect sources and said image processing means is arranged to read 
the image processing to control a dynamic range of the data indicating a corresponding density conversion curve 
radiographic, digital image, on the radiographic, digital 55 from said look-up table according to the information con- 
image data inputted by said input means, using the data cerning the type of the generating source set by said setting 
indicating the pixel density value conversion curve thus means and to effect density and/or gradation conversion 
read. processing on the radiographic, digital image data inputted 

11. A radiographic, digital image processing system by said input means, using the data indicating the density 
according to claim 7, wherein said image processing means 60 conversion curve thus read. 

comprises a look-up table storing data indicating standard 17. A radiographic, digital image processing system 
pixel density value conversion curves for conversion of according to claim 15, wherein said image processing means 
pixel density values of a radiographic, digital image in comprises a look-up table storing data indicating density 
correspondence to types of generating sources and said conversion curves in correspondence to kinds of photo- 
image processing means is arranged to read data indicating 65 graphing portions and said image processing means is 
a corresponding standard pixel density value conversion arranged to read data indicating a corresponding density 
curve from said look-up table, according to information conversion curve from said look-up table according to the 
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informatioa conceraiag a kind of a photographing portion is arranged to effect the image processing to control a 

discriminated by discriminating means and to effect density dynamic range of the radiographic, digital image according 

and/or gradation conversion processing on the radiographic, to information Iconceming the photographing portion dis- 

digital image data inputted by said input means, using the criminated by said discriminating means and the information 

data indicating the density conversion curve thus read. 5 concerning the characteristic amount generated in said char- 

18. A radiographic, digital image processing system acteristic amount generating means, on the radiographic, 
according to claim 15, wherein said image processing means ^^^^ ^^^^ inputted by said input means. 

is arranged to effect the image processing to control a 24 A radiographic, digital image processing system 

dynamic range of the radiographic, digital image according accordmg to claim 21, wherem said image processing meaiis 

to information concerning the typo of the generating source lO ^«^P^^ ^ 1°°^-^? t^^le stonng daU mdicatmg density 

set by said setting means and the mformation concerning the l^w^^'lnT^" correspondence to kmds of photo- 

t ^ . ^ , -ju graphing portions and said image processing means is 

charac enstic amount generated m said charactenstic ^^^^ ^^^^ ^^^^ indicating a corresponding density 

amount generating means, on the radiographic, digitalunage conversion curve from said look-up table accordkg to the 

data mputted by said mput means. information concerning a kind of the photographing portion 

19. A radiographic, digital unage processmg system 15 discriminated by said discriminating means and to effect 
according to daim 15, wherein said image processing means density and/or gradation conversion processing on the 
comprises a look-up table storing data indicating pixel radiographic, digital image data inputted by said input 
density value conversion curves for conversion of pixel means, using the data indicating the density conversion 
density values of a radiographic, digital image in correspon- curve thus read. 

dence to types of generating sources and said image pro- 20 25. A radiographic, digital image processing system 

cessing means is arranged to read data indicating a corre- according to claim 21, wherein said image processing means 

spending pixel density value conversion curve from said comprises a look-up table storing data indicating pixel 

look-up table, according to the information concerning the density value conversion curves for conversion of pixel 

type of the generating source set by said setting means, and density values of a radiographic, digital image in correspon- 

to effect the image processing to control a dynamic range of 25 dence to types of generating sources and said image pro- 

the radiographic, digital image, on the radiographic, digital cessing means is arranged to read data indicating a corre- 

image data inputted by said input means, using the data spending pixel density value conversion curve from said 

indicating the pixel density value conversion curve thus look-up table, according to information concerning the 

read. photographing portion disaiminated by said discriminating 

20. A radiographic, digital image processing system 30 means, and to effect the image processing to control a 
according to claim 15, wherein said image processing means dynamic range of the radiographic, digital image, on the 
comprises a look-up table storing data indicating standard radiographic, digital image data inputted by said input 
pixel density value conversion curves for conversion of means, using the data indicating the pixel density value 
pixel density values of a radiographic, digital image in conversion curve thus read. 

correspondence to types of generating sources and said 35 26. A radiographic, digital image processing system 

image processing means is ananged to read data indicating according to claim 21, wherein said image processing means 

a corresponding standard pixel density value conversion comprises a look-up table storing data indicating standard 

curve from said look-up table, according to information pixel density value conversion curves for conversion of 

concerning the type of the generating source set by said pixel density values of a radiographic, digital image in 

setting means, to adjust the standard pixel density value 40 correspondence to types of generating sources and said 

conversion curve indicated by the data thus read, according image processing means is arranged to read data indicating 

to the information concerning the type of the generating a corresponding standard pixel density value conversion 

source set by said setting means and the information con- curve from said look-up table, according to information 

ceming the characteristic amount generated in said charac- concerning the photographing portion discriminated by said 

teristic amount generating means, and to effect the image 45 discriminating means, to adjust the standard pixel density 

processing to control a dynamic range of the radiographic, value conversion curve indicated by the data thus read, 

digital image, on the radiographic, digital image data input- according to the information concerning the photographing 

ted by said input means, using the pixel density value portion discriminated by said discriminating means and the 

conversion curve thus adjusted, information concerning the characteristic amount generated 

21. A radiographic, digital image processing system 50 in said characteristic amount generating means, and to effect 
according to claim 5, said radiographic, digital image pro- the image processing to control a dynamic range of the 
cessing system fiirther comprising discriminating means for radiographic, digital image, on the radiographic, digital 
discriminating a photographing portion of the radiographic, image data inputted by said input means, using the pixel 
digital image indicated by the radiographic, digital image density value conversion curve thus adjusted. 

data inputted by said input means. 55 27. A radiographic, digital image processing system 

22. A radiographic, digital image processing system according to claim 3, said radiographic, digital image pro- 
according to claim 21, wherein said image processing means cessing system further comprising setting means for setting 
is arranged to effect the image processing to carry out a type of a generating source of the radiographic, digital 
density and/or gradation conversion processing of the image data inputted by said input means, 
radiographic, digital image according to information con- 60 28, A radiographic, digital image processing system 
ceming the photographing portion discriminated by said according to claim 27, wherein said setting means is 
discriminating means and the information concerning the arranged to automatically set the type of the generating 
characteristic amount generated in said characteristic source, according to the information concerning the type of 
amount generating means, on the radiographic, digital image the generating source accompanying the radiographic, digi- 
data inputted by said input means. 65 tal image data inputted by said input means. 

23. A radiographic, digital image processing system 29. A radiographic, digital image processing system 
according to claim 21, wherein said image processing means according to claim 27, wherein said photosensor area defin- 
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ing means is arranged to define the image area correspond- (E) discriminating means for discriminating a photo - 
ing to the location of the photosensor for detecting intensity graphing portion of the radiographic, digital image 
of radiations during the radiography on the radiographic, indicated by the radiographic, digital image data input- 
digital image indicated by the radiographic, digital image ted by said iaput means; 

data inputted by said input means according to information $ (p) output device selecting means for selecting a type of 

concerning the type of the generating source set by said an output device of the radiographic, digital image; 

setting means. (G) image processing means for effecting density and/or 

30. A radiographic, digital image processmg system gradation conversion processing according to the infor- 
according to clami 3, said radiographic, digital unage pro- ^j^^^oj^ concerning the type of the generating source set 
ccssing system further comprising discrirninatmg means for ^ ^-^ ^^^^ information concerning the type 
dosairmnating a photographmg portion of the radiographic, ^ radiographic, digital image 
digital miage indicated by the radiographic, digital miage ^^^^^^ ^ ^^^.^^ ^^J^ 

data mputted by said mput means. ^, ^ • i. * l- * • • 

31. A radiographic, digital image processing system mation concermog the photographing porUon discrmn- 
according to claim 30, wheFein said discriminating means is d|scruninaUng means, and mfoimation 
arranged to automatically discriminate the photographing 15 concerning the characteristic amount calculated by said 
portion, according to information concerning the photo- characteristic amount calculatmg means; and 
graphing portion accompanying the radiographic, digital (H) image output means for outputting a visualized, 
image data inputted by said input means. radiographic, digital image corresponding to 

32. A radiographic, digital image processing system radiographic, digital image data resulting from the 
according to claim 30, wherein said photosensor area defin- 20 image processing in said image processing means, 
ing means is arranged to define the image area correspond- 37, A radiographic, digital image processing system 
ing to the location of the photosensor for detecting the according to claim 36, wherein said setting means is 
intensity of radiations during the radiography on the arranged to automatically set the type of the generating 
radiographic, digital image indicated by the radiographic, source, according to the information concerning the type of 
digital image data inputted by said input means, according 25 the generating source accompanying the radiographic, digi- 
to information concerning the photographing portion of the j^j jmage data inputted by said input means, 
radiographic, digital image discriminated by said discrimi- 3^ ^ radiographic, digital image processing system 
nating means. according to claim 36, wherein said discriminating means is 

33 A radiographic, digital nnage processing system ^^^^ automatically discriminate the photographing 

accordmg to clami 3, said radiographic, digital miage pro- 3^ according to the information concerning the pho- 

cessing system further compn^ng output devia. selectmg hij^g portion accompanying the radiographic, digital 

means for selecting a type of an ou^ut device of said ^^^^ ^^^^ ^^^^^^ -^^^^ ^^^^ 

radiographic digital image. radiographic, digital image processing system 

34. A radiographic, digital miage processmg system according to claim 36, wherein said photosensor area defin- 

according to claim 33, wherem said output device selectmg 35 ^ ^^^^ ^ ^ ^ automatically define the image area 

means is arranged to automatically select the output device corresponding to the location of the photosensor on the 

of the radiographic, digital unage prehminarily set cone- radiographic, digital image, according to the information 

sponding to a type of a generating source according to a concerning the type of the generating source set by said 

type of a generaUng source of the radiographic, digital image getting means. 

data inputted by said input means. 40 40. A radiographic, digital image processing system 
35 A radiographic, digital miage processmg system according to claim 36, wherein said image processing means 
according to claim 33, wherein said output device selectmg comprises a look-up table storing data indicating density 
means is arranged to automatically select the output device conversion curves in correspondence to types of generating 
of the radiographic, digital unage prehminarily set corre- ^^^^^^ ^ processing means is arranged to read 
sponding to a type of a generatmg source, according to ^^^^ indicating a corresponding density conversion curve 
mformation ooncermng the type of the generatmg source ^^^^ ^^^le according to the information con- 
accompanying the radiographic, digital unage data mputted ^^^^^ ^^^^ ^^e generating source set by said setting 
by said mput means. means and to effect the density and/or gradation conversion 
36. A radiographic, digital image processing system for processing on the radiographic, digital image data inputted 
processing a radiographic, digital unage, composing: ^^^^ ^^^^^ indicating the density 

(A) input means for inputting radiographic, digital image conversion curve thus read. 

data digitized from an image obtained by radiography; 41 ^ radiographic, digital image processing system 

(B) setting means for setting a type of a generating source according to claim 36, wherein said image processing means 
of the radiographic, digital image data inputted by said comprises a look-up Uble storing data indicating density 
input means; 55 conversion curves in correspondence to kinds of photo- 

(C) photosensor area defining means for defining an graphing portions and said image processing means is 
image area corresponding to a location of a photosensor arranged to read data indicating a corresponding density 
for detecting intensity of radiations during the radiog- conversion curve from said look-up table according to 
raphy on a radiographic, digital image indicated by the information concerning a kind of the photographing portion 
radiographic, digital image data mputted by said input 60 discriminated by said discriminating means and to effect the 
means, according to information concerning the type of density and/or gradation conversion processing on the 
the generating source set by said setting means; radiographic, digital image data inputted by said input 

(D) characteristic amount calculating means for calculat- means, using the data indicating the density conversion 
ing a characteristic amount of the image area corre- curve thus read. 

spending to the location of the photosensor on the 65 42. A radiographic, digital image processing system 

radiographic, digital image, defined by said photosen- according to claim 36, wherein said image processing means 

sor area defining means; comprises a look-up table storing data indicating density 
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conversion curves in correspondence to types of output 
devices and said image processing means is arranged to read 
data indicating a corresponding density conversion curve 
from said look-up table, according to the information con- 
cerning the type of the output device of the radiographic, 5 
digital image selected by said output device selecting means, 
and to effect the density and/or gradation conversion pro- 
cessing on the radiographic, digital image data inputted by 
said input means, using the data indicating the density 
conversion curve thus read. 

43. A radiographic, digital image processing system 
according to claim 36, said radiographic, digital image 
processing system further comprising storage means for 
storing the radiographic, digital image data inputted by said 
input means. 

44. A radiographic, digital image processing system 
according to claim 36, wherein said characteristic amount is 
either one selected from a maximum, a minimum, an 
average, a median, and a mode. 

45. A radiographic, digital image processing system 
according to claim 36, wherein said output device selecting 
means is arranged to automatically select the output device 
of the radiographic, digital image preliminarily set corre- 
sponding to the type of the generating source, according to 
the information concerning the type of the generating source 
set by said setting means. 25 

46. A radiographic, digital image processing system 
according to claim 36, wherein said photosensor area defin- 
ing means is arranged to automatically define the image area 
corresponding to the location of the photosensor on the 
radiographic, digital image, according to the information ^0 
concerning the photographing portion discriminated by said 
discriminating means. 

47. A radiographic, digital image processing system for 
processing a radiographic, digital image, comprising: 

(A) input means for inputting radiographic, digital image 
data digitized from an image obtained by radiography; 

(B) setting means for setting a type of a generating source 
of the radiographic, digital image data inputted by said 
input means; 

(C) photosensor area defining means for defining an 
image area corresponding to a location of a photosensor 
for detecting intensity of radiations during the radiog- 
raphy on a radiographic, digital image indicated by the 
radiographic, digital image data inputted by said input 
means, according to information concerning the type of 
the generating source set by said setting means; 

(D) subject area extracting means for, extracting an image 
area of a subject on the radiographic, digital image 
indicated by the radiographic, digital image data input- 
ted by said input means and outputting information 
concerning the image area of the subject; 

(E) photosensor area correcting means for correcting the 
image area corresponding to the location of the photo- 
sensor on the radiographic, digital image defined by 55 
said photosensor area defining means, according to the 
information concerning the image area of the subject 
outputted from said subject area extracting means; 

(F) characteristic amount calculating means for calculat- 
ing a characteristic amount of the image area corrected 
by said photosensor area correcting means; 

(G) discriminating means for discriminating a photo- 
graphing portion of the radiographic, digital image 
indicated by the radiographic, digital image data input- 
ted by said input means; $5 

(H) output device selecting means for selecting a type of 
an output device of the radiographic, digital image; 
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(I) image processing means for effecting density and/or 
gradation conversion processing according to the infor- 
mation concerning the type of the generating source set 
by said setting means, information concerning the type 
of the output device of the radiographic, digital image 
selected by said output device selecting means, infor- 
mation concerning the photographing portion discrimi- 
nated by said discriminating means, and information 
concerning the characteristic amount calculated by said 
characteristic amount calculating means; and 

(J) image output means for outputting a visualized, 
radiographic, digital image corresponding to 
radiographic, digital image data resulting from the 
image processing in said image processing means. 

48. A radiographic, digital image processing system 
according to claim 47, wherein said setting means is 
arranged to automatically set the type of the generating 
source, according to the information concerning the type of 
the generating source accompanying the radiographic, digi- 
tal image data inputted by said input means. 

49. A radiographic, digital image processing system 
according to claim 47, wherein said discriminating means is 
arranged to automatically discriminate the photographing 
portion, according to the information concerning the pho- 
tographing portion accompanying the radiographic, digital 
image data inputted by said input means. 

50. A radiographic, digital image processing system 
according to claim 47, wherein said photosensor area defin- 
ing means is arranged to automatically define the image area 
conesponding to the location of the photosensor on the 
radiographic, digital image, axxiording to the information 
concerning the type of the generating source set by said 
setting means. 

51. A radiographic, digital image processing system 
according to claim 47, wherein said image processing means 
comprises a look-up table storing data indicating density 
conversion curves in correspondence to types of generating 
sources and said image processing means is arranged to read 
data indicating a corresponding density conversion curve 
from said look-up table according to the information con- 
cerning the type of the generating source set by said setting 
means and to effect the density and/or gradation conversion 
processing on the radiographic, digital image data inputted 
by said input means, using the data indicating the density 
conversion curve thus read. 

52. A radiographic, digital image processing system 
according to claim 47, wherein said image processing means 
comprises a look-up table storing data indicating density 
conversion curves in correspondence to kinds of photo- 
graphing portions and said image processing means is 
arranged to read data indicating a corresponding density 
conversion curve from said look-up table according to 
information concerning a kind of the photographing portion 
discriminated by said discriminating means and to effect the 
density and/or gradation conversion processing on the 
radiographic, digital image data inputted by said input 
means, using the data indicating the density conversion 
curve thus read. 

53. A radiographic, digital image processing system 
according to claim 47, wherein said image processing means 
comprises a look-up table storing data indicating density 
conversion curves in correspondence to types of output 
devices and said image processing means is arranged to read 
data indicating a corresponding density conversion curve 
from said look-up table, according to the information con- 
cerning the type of the output device of the radiographic, 
digital image selected by said output device selecting means, 
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and to effect the density and/or gradation conversion pro- spending to the location of the photosensor on the 

cessing on the radiographic, digital image data inputted by radiographic, digital image, according to a histogram of 

said input means, using the data indicating the density pixel values in the image area corresponding to the 

conversion curve thus read. location of the photosensor on the radiographic, digital 

54. A radiographic, digital image processing system 5 image, defined by said photosensor area defining 
according to claim 47, said radiographic, digital image means; 

processing system further comprising storage means for (E) image processing means for effecting density and/or 

storing the radiographic, digital unage data inputted by said gradation conversion processing according to the infor- 

input means. mation concerning the type of the generating source set 

55. A radiographic, digital image processing system by said setting means and information concerning the 
according to claim 47, wherein said characteristic amount is characteristic amoimt calculated by said characteristic 
either one selected from a maximum, a minimum, an amount calculating means; and 

average, a median, and a mode. (F) image output means for outputting a visualized, 

56. A radiographic, digital image processing system radiographic, digital image corresponding to 
according to claim 47, wherein said output device selecting radiographic, digital image data resulting from the 
means is arranged to automatically select the output device image processing in said image processing means. 

of the radiographic, digital image preliminarily set corre- ^2. A radiographic, digital image processing system 

sponding to the type of the generating source, according to according to claim 61, wherein said setting means is 

the information concerning the type of the generating source ananged to automatically set the type of the generating 

set by said setting means according to the mformation concermng the type of 

57. A radiographic, digital image processing system '° the generating source accompanying the radiographic, 

according to claim 47, wherein said photosensor area defin- '^^^^f ^^P^"^^ 'f, ^PP^^ . 

^ . J , ^ 11 J • o3. A radiographic, digital image processmg system 

mg means is arranged to au omaticdly define the image area .^cording to claim 61, wherein said photosensor a7ea defin- 

correspondmg to the locauon of the photosensor on the ingmeaiS is arranged to automatically define the image area 

radiographic digital image, according to the mforaiation corresponding to the location of tiie photosensor on the 

concernmg the photographmg portion discnminated by said radiographic, digital image, according to the information 

discrirmnating means. . , , . concerning the type of the generating source set by said 

58. A radiographic, digital image processing system setting means. 

according to claim 47, wherein said subject area extracting 54. a radiographic, digital image processing system 

means is arranged to extract the image area of the subject on according to claim 61, wherein said image processing means 

the radiographic, digital image, according to a histogram of comprises a look-up table storing data indicating density 

pixel values of the radiographic, digital image indicated by conversion curves in correspondence to types of generating 

the radiographic, digital image data inputted by said input sources and said image processing means is arranged to read 

means. data indicating a corresponding density conversion curve 

59. A radiographic, digital image processing system ^5 look-up table according to the information con- 
according to claim 47, wherein said subject area extracting cerning the type of the generating source set by said setting 
means is arranged to extract the image area of the subject on means and to effect the density and/or gradation conversion 
the radiographic, digital image, according to a profile of processing on the radiographic, digital image data inputted 
pixel values of the radiographic, digital image indicated by ^^^^ ."^P^^ "^^^^^ indicating the density 
the radiographic, digital image data inputted by said input conversion curve thus read. 

means ^40 65.A radiographic, digital image processmg system 

A J- u- J- 1 • • * according to claim 61, wherein said characteristic amount 

60. A radiographic, chgital image processmg system ^^^^^^ ^^ans is arranged to extract a predetermined 
according to clami 47, wherein said photosensor area cor- ^ ^ radiographic, digital image, according to 
recung means is arranged to output, as mformation concern- ^ histogram of pixel values in the image area corresponding 
mg a conected image area, mformalioa concermng an the location of the photosensor on the radiographic, digital 
overlappmg image area between the miage area correspond- ^ ^^^^^ ^ photosensor area defining means, and 
mg to the location of (he photosensor on the radiographic, ^j^^j^ characteristic amount in the predetermined 
digital image defined by said photosensor area deflmng ^age area on the radiographic, digital image thus extracted, 
means and the image area of the subject mdicated by the gg ^ radiographic, digital image processing system 
mformahon data outputted from said subject area extractmg ^^^.^^^ ^^ ^laim 61, wherein said characteristic amount 
means. t • j- , • . ^ calculating means is arranged to extract an image area 

61. A radiographic, digital image processmg system for excluding an image area corresponding to an auxiUary 
processing a radiographic, digital image, composing: ^^^j^^ radiographic, digital image, according to a 

(A) mput means for mputting radiographic, digital image histogram of pixel values in the image area corresponding to 
data digitized from an image obtained by radiography; 55 location of the photosensor on the radiographic, digital 

(B) setting means for setting a type of a generating source image, defined by said photosensor area defining means, and 
of the radiographic, digital image data inputted by said iq calculate the characteristic amount in the predetermined 
mput means; image area on the radiographic, digital image thus extracted. 

(C) photosensor area defining means for defining an 67. A radiographic, digital image processing system 
image area corresponding to a location of a photosensor eo according to claim 61, wherein said characteristic amount is 
for detecting intensity of radiations during the radiog- either one selected from a maximum, a minimum, an 
raphy on a radiographic, digital image indicated by the average, a median, and a mode. 

radiographic, digital image data inputted by said input 68. A radiographic, digital image processing system 

means, according to information concerning the type of according to claim 61, said radiographic, digital image 
the generating source set by said setting means; 55 processing system further comprising storage means for 

(D) characteristic amount calculating means for calculat- storing the radiographic, digital image data inputted by said 
ing a characteristic amount of the image area corre- input means. 
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69. A radiographic, digital image processing system (C) characteristic amount calcxilating means for calculat- 
according to claim 61, said radiographic, digital image ing a characteristic amount of the image area corre- 
processing system further comprising discriminating means spending to the location of the photosensor on the 
for discriminating a photographing portion of the radiographic, digital image, defined by said photosen- 
radiographic, digital image indicated by the radiographic, s sor area defining means; 

digital image data inputted by said input means. (D) image processing means for effecting density and/or 

70. A radiographic, digital image processing system gradation conversion processing according to informa- 
according to claim 69, wherein said discriminating means is tion concerning the characteristic amount calculated by 
arranged to automatically discriminate the photographing said characteristic amount calculating means, on the 
portion, according to the information concerning the pho- lo radiographic, digital image data inputted by said input 
tographing portion accompanying the radiographic, digital means; and 

image data inputted by said input means. (£) image output means for outputting a visualized, 

71. A radiographic, digital image processing system radiographic, digital image corresponding to 
according to claim 69, wherein said photosensor area defin- radiographic, digital image data resulting from the 
ing means is arranged to automatically define the image area 15 image processing in said image processing means, 
corresponding to the location of the photosensor on the 77, a radiographic, digital image processing system 
radiographic, digital image, according to the information according to claim 76, said radiographic, digital image 
concerning the photographing portion discriminated by said processing system further comprising storage means for 
discriminating means. storing the radiographic, digital image data inputted by said 

72. A radiographic, digital image processing system 20 input means. 

according to claim 69, wherein said image processing means 78. a radiographic, digital image processing system 

includes a look-up table storing data indicating density according to claim 76, wherein said characteristic amount is 

conversion curves in correspondence to kinds of photo- either one selected from a maximum, a minimum, an 

graphing portions and said image processing means is average, a median, and a mode. 

an-anged to read data indicating a corresponding density 25 79. A radiographic, digital image processing system 

conversion curve from said look-up table according to according to claim 76, said radiographic, digital image 

information concerning a kind of the photographing portion processing system further comprising setting means for 

discriminated by said discriminating means and to effect the setting a type of a generating source of the radiographic, 

density and/or gradation conversion processing on the digital image data inputted by said input means, 

radiographic, digital image data inputted by said input 30 go. A radiographic, digital image processing system 

means, using the data indicating the density conversion according to claim 79, wherein said setting means is 

ciu^^e thus read. arranged to automatically set the type of the generating 

73. A radiographic, digital image processing system source, according to the information coDcerning the type of 
according to claim 61, said radiographic, digital image the generating source accompanying the radiographic, digi- 
processing system further comprising output device select- 35 tal image data inputted by said input means. 

ing means for selecting a type of an output device of said 81. A radiographic, digital image processing system 

radiographic, digital image. according to claim 79, wherein said photosensor area defin- 

74. A radiographic, digital image processing system jug means is arranged to define the image area conespond- 
according to claim 73, wherein said output device selecting to the location of the photosensor for detecting the 
means is arranged to automatically select the output device 40 intensity of radiations during the radiography on the 
of the radiographic, digital image preliminarily set corre- radiographic, digital image indicated by the radiographic, 
spending to the type of the generating source, according to digital image data inputted by said input means, according 
the information concerning the type of the generating source to information concerning the type of the generating soxirce 
set by said setting means. set by said setting means. 

75. A radiographic, digital image processing .system 45 82. A radiographic, digital image processing system 
according to claim 73, wherein said image processing means according to claim 79, wherein said photosensor area defin- 
includes a look-up table storing data indicating density ing means is arranged to automatically define the image area 
conversion curves in correspondence to types of output corresponding to the location of the photosensor on the 
devices and said image processing means is arranged to read radiographic, digital image, according to information con- 
data indicating a corresponding density conversion curve 50 cerning the type of the generating source set by said setting 
firom said look-up table according to information concerning means. 

the type of the output device of the radiographic, digital g3, a radiographic, digital image processing system 

image selected by said output device selecting means and to according to claim 79, wherein said image processing means 

effect the density and/or gradation coiiversion processing on jg arranged to effect the density and/or gradation conversion 

the radiographic, digital image data inputted by said input 55 processing according to information concerning the type of 

means, using the data indicating the density conversion the generating source set by said setting means and the 

curve thus read. information concerning the characteristic amount calculated 

76. A radiographic, digital image processing system for said characteristic amount calculating means, on the 
processing a radiographic, digital image, comprising: radiographic, digital image data inputted by said input 

(A) input means for inputting radiographic, digital image 60 means. 

data digitized from an image obtained by radiography; 84. A radiographic, digital image processing system 

(B) photosensor area defining means for defining an according to claim 79, wherein said image processing means 
image area corresponding to a location of a photosensor includes a look-up table storing data indicating density 
for detecting intensity of radiations dining the radiog- conversion curves in correspondence to types of generating 
raphy on a radiographic, digital image indicated by the 65 sources and said image processing means is arranged to read 
radiographic, digital image data inputted by said input data indicating a corresponding density conversion curve 
means; from said look-up table according to information concerning 
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the type of the generating source set by said setting means 
and to effect the density and/or gradation conversion pro- 
cessing on the radiographic, digital image data inputted by 
said input means, using the data indicating the density 
conversion curve thus read. S 

85. A radiographic, digital image processing system 
according to claim 76, said radiographic, digital image 
processing system further comprising discriminating means 
for discriminating a photographing portion of the 
radiographic, digital image indicated by the radiographic, lO 
digital image data inputted by said input means. 

86. A radiographic, digital image processing system 
according to claim 85, wherein said discriminating means is 
arranged to automatically discriminate the photographing 
portion, according to the information concerning the pho- 15 
tographing portion accompanying the radiographic, digital 
image data inputted by said input means. 

87. A radiographic, digital image processing system 
according to claim 85, wherein said photosensor area defin- 
ing means is arranged to define the image area correspond- 20 
ing to the location of the photosensor for detecting the 
intensity of radiations during the radiography on the 
radiographic, digital image indicated by the radiographic, 
digital image data inputted by said input means, according 

to information conceming the photographing portion dis- 25 
criminated by said discriminating means. 

88. A radiographic, digital image processing system 
according to claim 85, wherein said photosensor area defin- 
ing means is arranged to automatically define the image area 
corresponding to the location of the photosensor on the 30 
radiographic, digital image, according to information con- 
ceming the photographing portion discriminated by said 
discriminating means. 

89. A radiographic, digital image processing system 
according to claim 85, wherein said image processing means 35 
is arranged to effect the density and/or gradation conversion 
processing according to information conceming the photo- 
graphing portion discriminated by said discriminating 
means and the information conceming the characteristic 
amount calculated by said characteristic amount calculating 40 
means, on the radiographic, digital image data inputted by 
said input means. 

90. A radiographic, digital image processing system 
according to claim 85, wherein said image processing means 
includes a look-up table storing data indicating density 45 
conversion curves in correspondence to kinds of photo- 
graphing portions and said image processing means is 
arranged to read data indicating a corresponding density 
conversion curve fi-om said look-up table according to the 
information conceming a kind of the photographing portion 50 
discriminated by said discriminating means and to effect the 
density and/or gradation conversion processing on the 
radiographic, digital image data inputted by said input 
means, using the data indicating the density conversion 
curve thus read, 55 

91. A radiographic, digital image processing system 
according to claim 76, said radiographic, digital image 
processing system further comprising output device select- 
ing means for selecting a type of an output device of said 
radiographic, digital image. 60 

92. A radiographic, digital image processing system 
according to claim 91, wherein said output device selecting 
means is arranged to automatically select the output device 
of the radiographic, digital image preliminarily set corre- 
sponding to the type of the generating source, according to 65 
the type of the generating source of the radiographic, digital 
image data inputted by said input means. 



93. A radiographic, digital image processing system 
according to claim 91, wherein said output device selecting 
means is arranged to automatically select the output device 
of the radiographic, digital image preliminarily set corre- 
sponding to the type of the generating source, according to 
information concerning the type of the generating source 
accompanying the radiographic, digital image data inputted 
by said input means, 

94. A radiographic, digital image processing system 
according to claim 91, wherein said image processing means 
is arranged to effect the density and/or gradation conversion 
processing according to information conceming the type of 
the output device of the radiographic, digital image selected 
by said output device selecting means and the information 
concerning the characteristic amount calculated by said 
characteristic amount calculating means, on the 
radiographic, digital image data inputted by said input 
means. 

95. A radiographic, digital image processing system 
according to claim 91, wherein said image processing means 
includes a look-up table storing data indicating density 
conversion curves in correspondence to types of output 
devices and said image processing means is arranged to read 
data indicating a corresponding density conversion curve 
from said look-up table according to information concerning 
the type of the output device of the radiographic, digital 
image selected by said output device selecting means and to 
effect the density and/or gradation conversion processing on 
the radiographic, digital image data inputted by said input 
means, using the data indicating the density conversion 
curve thus read. 

96. A radiographic, digital image processing system for 
processing a radiographic, digital image, comprising: 

(A) detecting means disposed at a predetermined location 
for detecting intensity of radiations at a subject during 
radiography; 

(B) input means for inputting image data obtained by said 
radiography; 

(C) area defining means for defining an image area 
corresponding to the location of said detecting means 
on an image of the image data inputted by said input 
means; 

(D) weighting means for calculating a value of each pixel 
value of the image area defined by said area defining 
means, multiplied by a predetermined weighting factor; 
and 

(E) image processing means for effecting density and/or 
gradation conversion processing according to the 
weighted value by said weighting means, on the image 
data inputted by said input means. 

97. A radiographic, digital image processing system 
according to claim 96, said radiographic, digital image 
processing system further comprising image output means 
for outputting unage data resulting from the image process- 
ing by said image processing means. 

98. A radiographic, digital image processing system 
according to claim 96, wherein said weighting means is 
ananged to vary said weighting factors from a center line to 
a peripheral part of a detection area of said detecting means. 

99. A radiographic, digital image processing system 
according to claim 96, wherein said weighting means is 
ananged to vary said weighting factors from a center point 
to a peripheral part of a detection area of said detecting 
means. 

100. A radiographic, digital image processing system 
according to claim 96, said radiographic, digital image 



07/21/2004, EAST Version: 1.4.1 



us 6,314, 

55 

processing system further comprising storage means for 
storing the image data inputted by said input means. 

101. A radiographic, digital image processing system 
according to claim 96, said radiographic, digital image 
processing system further comprising setting means for 5 
setting a type of a generating source of the image data 
inputted by said input means. 

102. A radiographic, digital image processing system 
according to claim 101, wherein said setting means is 
arranged to automatically set the type of the generating ao 
source, based on information concerning the type of the 
generating source accompanying the image data inputted by 
said input means. 

103. A radiographic, digital image processing system 
according to claim 101, wherein said area defining means is :5 
arranged to define the image area corresponding to the 
location of said detecting means indicated by the image data 
inputted by said input means, based on information con- 
cerning the type of the generating source set by said setting 
means. 20 

104. A radiographic, digital image processing system 
according to claim 101, wherein said area defining means is 
arranged to automatically define the image area correspond- 
ing to the location of said detecting means, based on 
information concerning the type of the generating source set 25 
by said setting means. 

105. A radiographic, digital image processing system 
according to claim 101, wherein said image processing 
means is arranged to effect the density and/or gradation 
conversion processing according to information concerning 30 
the type of the generating source set by said setting means 
and said weighted value, on the image data inputted by said 
input means. 

106. A radiographic, digital image processing system 
according to claim 101, wherein said image processing 35 
means comprises a look-up table storing data indicating 
density conversion curves in correspondence to types of 
generating sources and said image processing means is 
arranged to read data indicating a corresponding density 
conversion curve from said look-up table, based on infor- 40 
mation concerning the type of the generating source set by 
said setting means, and to effect the density and/or gradation 
conversion processing on the image data inputted by said 
input means, using the data indicating the density conver- 
sion curve thus read, 45 

107. A radiographic, digital image processing system 
according to claim 96, said radiographic, digital image 
processing system further comprising discriminating means 
for discriminating a photographing portion of the image 
indicated by the image data inputted by said input means. 50 

108. A radiographic, digital image processing system 
according to claim 107, wherein said discriminating means 
is arranged to automatically discriminate the photographing 
portion, based on information concerning the photographing 
portion accompanying the radiographic, digital image data 55 
inputted by said input means. 

109. A radiographic, digital image processing system 
according to claim 107, wherein said area defining means is 
arranged to define the image area corresponding to the 
location of said detecting means iadicated by the image data 60 
inputted by said input means, based on information con- 
cerning the photographing portion of the image discrimi- 
nated by said discriminating means. 

110. A radiographic, digital image processing system 
according to claim 107, wherein said area defining means is 65 
arranged to automatically define the image area correspond- 
ing to the location of said detecting means indicated by the 
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image data inputted by said input means, based on infor- 
mation concerning the photographing portion accompanying 
the image data inputted by said input means. 

111. A radiographic, digital image processing system 
according to claim 107, wherein said image processing 
means is arranged to effect the density and/or gradation 
conversion processing according to information concerning 
the photographing portion discriminated by said discrimi- 
nating means and said weighted value, on the image data 
inputted by said input means. 

112. A raxiiographic, digital image processing system 
according to claim 107, wherein said image processing 
means comprises a look-up table storing data indicating 
density conversion curves in correspondence to kinds of 
photographing portions and said image processing means is 
arranged to read data indicating a corresponding density 
conversion curve from said look-up table, based on infor- 
mation concerning the photographing portion discriminated 
by said discriminating means, and to effect the density 
and/or gradation conversion processing on the image data 
inputted by said input means, using the data indicating the 
density conversion curve thus read. 

113. A radiographic, digital image processing system 
according to claim 107, said radiographic, digital image 
processing system further comprising selecting means for 
selecting a type of an image output device for visualizing the 
image data oulputied from said image output means to 
output a visualized image. 

114. A radiographic, digital image processing system 
according to claim 113, wherein said selecting means is 
arranged to automatically select the image output device 
preliminarily set corresponding to the type of the generating 
source, based on the type of the generating source of the 
image data inputted by said input means. 

115. A radiographic, digital image processing system 
according to claim 113, wherein said selecting means is 
arranged to automatically select the image output device 
preliminarily set corresponding to the type of the generating 
source, based on information concerning the type of the 
generating source accompanying the image data inputted by 
said input means. 

116. A radiographic, digital image processing system 
according to claim 113, wherein said image processing 
means is arranged to effect the density and/or gradation 
conversion processing according to information concerning 
the type of the unage output device selected by said selecting 
means and the value calculated by said weighting means, on 
the image data inputted by said input means. 

117. A radiographic, digital image processing system 
according to claim 113, wherein said image processing 
means comprises a look-up table storing data indicating 
density conversion curves in correspondence to types of 
output devices and said image processing means is arranged 
to read data indicating a corresponding density conversion 
curve from said look-up table, according to information 
concerning the type of the image output device selected by 
said selecting means, and to effect the density and/or gra- 
dation conversion processing on the image data inputted by 
said input means, using the data indicating the density 
conversion curve thus read. 

118. A radiographic, digital image processing method for 
processing a radiographic, digital image, comprising the 
following steps: 

(A) a step of delecting intensity of radiations at a subject 
during radiography, using detecting means disposed at 
a predetermined location; 

(B) a step of inputting image data obtained by said 
radiography; 
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(C) a step of definiog an image area corresponding to the 123. A radiographic, digital image processing system 
location of said detecting means on an image of the according to claim 120, wherein said image processing 
image data inputted in said inputting step; means is arranged to set, according to the information 

(D) a step of calculating a value of a pixel value of the concerning the characteristic amount generated in said char- 
image area defined in said area defining step, multiplied 5 acteristic amount generating means, a value at a change 
by a predetermined weighting factor; and Poi^t on a pixel density value conversion curve used in 

(E) astepof effectingdensityand/orgradationconversion ^^^^^S processing to compress the dynamic 
processing according to the weighted value in said radiographic digital image mdicated by the 
weighting step, on the image data inputted in said radiographic, digita^ image data, on the radiographic, digital 
. tf t image data inputted by said input means. 

U^A "oragf medium capable of being read by a A radiographic digital image i^cessing system 

^ . * r z Z^Ai^^^rJu;^ accordmg to claim 120, wherem said image processing 

computer stonng a program for carrymg out radiographic, j * \ j- . • r r 

J. .5i - ^ ^ - ^„„:fL „ means is arranged to set, according to the information 

digital image processmg for processmg a radiographic, • *u u . • *• * * j - *^ u 

7^., - . , J • „ ° • • « ™„ concermng the characlenstic amount generated m said char- 

dieital unage, said storage medium comprismg a program . • . . ^, , , 

• ^ *i. £ 11 • .^^^o. i: j5 actenstic amount geaeratmg means, a slope around a change 

for carrying out the following processes: . • i j •* i • j • 

^ r J- • point on a pixel density value conversion curve used m 

(A) a process of detecUng mtensity of radiations at a effecting the image processing to compress the dynamic 
subject during radiography usmg detectmg means dis- ^^^^ radiographic, digital image indicated by the 
posed at a predetermmed location; radiographic, digital image data, on the radiographic, digital 

(B) a process of inputting image data obtained by said 20 image data inputted by said input means, 
radiography; 125. A radiographic, digital image processing system 

(C) a process of defining an image area corresponding to according to claim 120, said radiographic, digital image 
the location of said detecting means on an image of the processing system further comprising setting means for 
image data inputted in said inputting process; setting a type of a generating source of the radiographic, 

(D) a process of calculating a value of a pixel value of the 25 digital image data inputted by said input means. 

image area defined in said area defining process, mul- 126. A radiographic, digital image processing system 

ttplied by a predetermined weighting factor; and according to claim 125, wherein said setting means is 

(E) a process of efEecting density and/or gradation con- arranged to automatically set the type of the generating 
version processing according to the weighted value in source, according to infonmation concerning the type of the 
said weighting process, on the image data inputted in generating source accompanying the radiographic, digital 
said inputting process. ^^^^ data inputted by said input means. 

120. A radiographic, digital image processing system for 127, A radiographic, digital image processmg system 
processing a radiographic, digital image, comprising: according to claim 125, wherein said photosensor area 

/ . . n ... „ u* J- -4 1 defining means is ananged to define the image area corre- 

(A) input means for mputtmg radiographic, digital image ^^^^b ^ ■ ^, , ^ r j . *t- 
j.j-w ■ • J u ~i- u 35 spondine to the location of the photosensor for detectmg the 
data dieiUzed from an image obtained by radiography; . r 1-1 i- * 

, 1 . ^ J ^ • intensity of radiations durmg the radiography on the 

(B) photosensor area definmg means for deflnmg an radiographic, digital image indicated by the radiographic, 
nnage area correspondmg to a location of a photosensor ^^^^ ^ ^^^^ ^ ^^^^^ ^ ^^-^ ^ ^^^^^ according 
for detecting intensity durmg the radiography on a information concerning the type of the generating source 
radiographic digital image indicated by the set by said setting means. 

radiographic, digital image data mputted by said mput ^ radiographic, digital image processing system 

according to claim 125, wherein said image processing 

(C) characteristic amount generating means for generat- j^gans is arranged to effect the image processing to control 
ing a characteristic amount of the image area corre- the dynamic range of the radiographic, digital image accord- 
sponding to the location of the photosensor on the 45 ^o information concerning the type of the generating 
radiographic, digital image, defined by said photosen- source set by said setting means and the information con- 
sor area defining means; ccrning the characteristic amount generated in said charac- 

(D) image processing means for effecting image process- teristic amount generating means, on the radiographic, digi- 
ing to control a dynamic range of the radiographic, tal image data inputted by said input means. 

digital image indicated by the radiographic, digital 50 129. A radiographic, digital image processing system 

image data, on the radiographic, digital image data according to claim 125, wherein said image processing 

inputted by said input means, according to information means comprises a look-up table storing data indicating 

concerning the characteristic amount generated by said pixel density value conversion curves for conversion of 

characteristic amount generating means; and pixel density values of a radiographic, digital image in 

(E) image output means for outputting a visualized, 55 correspondence to types of generating sources and said 
radiographic, digital image corresponding to image processing means is arranged to read data indicating 
radiographic, digital image data resulting fi-om the a corresponding pixel density value conversion curve from 
image processing in said image processing means. said look-up table, according to information concerning the 

121. A radiographic, digital image processing system type of the generating source set by said setting means, and 
according to claim 120, said radiographic, digital image 60 to effect the image processing to control the dynamic range 
processing system further comprLsing storage means for of the radiographic, digital image, on the radiographic, 
storing the radiographic, digital image data inputted by said digital image data inputted by said input means, using the 
input means. data indicating the pixel density value conversion curve thus 

122. A radiographic, digital image processing system read. 

according to claim 120, wherein said characteristic amount 65 130. A radiographic, digital image processing system 

is either one selected fi"om a maximum, a minimum, and an according to claim 125, wherein said image processing 

average of pixel values in the image area. means comprises a look-up table storing data indicating 
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Standard pixel density value conversion curves for conver- standard pixel density value conversion curves for conver- 

sioQ of pixel density values of a radiographic, digital image sion of pixel density values of a radiographic, digital image 

in correspondence to types of generating sources and said in correspondence to types of generating sources and said 

image processing means is arranged to read data indicating image processing means is arranged to read data indicating 

a corresponding standard pixel density value conversion 5 a corresponding standard pixel density value conversion 

curve from said look-up table, according to information curve from said look-up table, according to information 

concerning the type of the generating source set by said concerning the photographing portion discriminated by said 

setting means, to adjust the standard pixel density value discriminating means, to adjust the standard pixel density 

conversion curve indicated by the data thus read, according value conversion curve indicated by the data thus read, 

to the information cooceming the type of the generating lo according to the information concerning the photographing 

source set by said setting means and the information con- portion discriminated by said discriminating means and the 

cenring the characteristic amount generated in said charac- information concerning the characteristic amoimt generated 

teristic amount generating means, and to effect the image in said characteristic amount generating means, and to effect 

processing to control the dynamic range of the radiographic, the image processing to control the dynamic range of the 

digital image, on the radiographic, digital image data input- 15 radiographic, digital image, on the radiographic, digital 

ted by said input means, using the pixel density value image data inputted by said input means, using the pixel 

conversion curve thus adjusted, density value conversion curve thus adjusted. 

131. A radiographic, digital image processing system 137. A radiographic, digital image processing system 
according to claim 120, said radiographic, digital image according to claim 120, said radiographic, digital image 
processing system further comprising discriminating means 20 processing system further comprising output device select- 
for discriminatiag a photographing portion of the ing means for selecting a type of an output device of said 
radiographic, digital image indicated by the radiographic, radiographic, digital image. 

digital image data inputted by said input means. 138. A radiographic, digital image processing system 

132. A radiographic, digital image processing system according to claim 137, wherein said output device selecting 
according to claim 131, wherein said discriminating means 25 means is arranged to automatically select the output device 
is arranged to automatically discriminate the photographing of the radiographic, digital image preliminarily set corre- 
portion, according to information concerning the photo- sponding to the type of the generating source, according to 
graphing portion accompanying the radiographic, digital the type of the generating source of the radiographic, digital 
image data inputted by said input means. image data inputted by said input means. 

133. A radiographic, digital image processing system 30 139. A radiographic, digital image processing system 
according to claim 131, wherein said photosensor area according lo claim 137, wherein said output device selecting 
defining means is arranged to define the image area corre- means is arranged to automatically select the output device 
sponding to the location of the photosensor for detecting the of the radiographic, digital image preliminarily set corre- 
intensity of radiations during the radiography on the sponding to the type of the generating source, according to 
radiographic, digital image indicated by the radiographic, 35 information concerning the type of the generating source 
digital image data inputted by said input means, according accompanying the radiographic, digital image data inputted 
to information concerning the photographing portion of the by said input means. 

radiographic, digital image discriminated by said disciimi- 140. A radiographic, digital image processing system 

nating means. according to claim 137, wherein said image processing 

134. A radiographic, digital image processing system 40 means is arranged to effect the image processing to control 
according to claim 131, wherein said image processing the dynamic range of the radiographic, digital image accord- 
means is arranged to effect the image processing to control ing to information concerning the type of the output device 
the dynamic range of the radiographic, digital image accord- of the radiographic, digital image selected by said output 
ing to information concerning the photographing portion device selecting means and the information concerning the 
discriminated by said discriminating means and the infor- 45 characteristic amount generated in said characteristic 
malion concerning the characteristic amount generated in amount generating means, on the radiographic, digital image 
said characteristic amount generating means, on the data inputted by said input means. 

radiographic, digital image data inputted by said input 141. A radiographic, digital image processing system 

means. according to claim 137, wherein said image processing 

135. A radiographic, digital image processing system 50 means comprises a look-up table storing data indicating 
according to claim 131, wherein said image processing pixel density value conversion curves for conversion of 
means comprises a look-up table storing data indicating pixel density values of a radiographic, digital image in 
pixel density value conversion curves for conversion of correspondence to types of generating sources and said 
pixel density values of a radiographic, digital image in image processing means is arranged to read data indicating 
correspondence to types of generating sources and said 55 a corresponding pixel density value conversion curve from 
image processing means is arranged to read data indicating said look-up table, according to information concerning the 
a corresponding pixel density value conversion curve from type of the output device of the radiographic, digital image 
said look-up table, according to information concerning the selected by said output device selecting means, and to effect 
photographing portion discriminated by said discriminating the image processing to control the dynamic range of the 
means, and to effect the image processing to control the 60 radiographic, digital image, on the radiographic, digital 
dynamic range of the radiographic, digital image, on the image data inputted by said mput means, using the data 
radiographic, digital image data inputted by said input indicating the pixel density value conversion curve thus 
means, using the data indicating the pixel density value read. 

conversion curve thus read. 142. A radiographic, digital image processmg system 

136. A radiographic, digital unage processing system 65 according to claim 137, wherein said image processing 
according to claim 131, wherein said image processing means comprises a look-up table storing data indicating 
means comprises a look-up table storing data indicating standard pixel density value conversion curves for conver- 
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sioa of pixel density values of a radiographic, digital iraage 
in correspondence to types of generating sources and said 
image processing means is arranged to read data indicating 
a corresponding standard pixel density value conversion 
curve from said look-up table, according to information ^ 
concerning the type of the output device of the radiographic, 
digital image selected by said output device selecting means, 
to adjust the standard pixel density value conversion curve 
indicated by the data thus read, according to the information 
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concerning the type of the output device of the radiographic, 
digital image selected by said output device selecting means 
and the information concerning the characteristic amount 
generated in said characteristic amount generating means, 
and to effect the image processing to control the dynamic 
range of the radiographic, digital image, on the radiographic, 
digital image data inputted by said input means, using the 
pixel density value conversion curve thus adjusted. 

4> + * ><i * 
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[57] ABSTRACT 

An image having suitable color-tone and density is formed 
on a recording medium so that a full-color image of an 
excellent color-tone depending on a OHP can be projected, 
wherein a CCD separates colors of an original image to read 
it for converting into a RGB digital signal by an A/D 
conversion circuit, the process corresponding to a required 
image signal forming condition is executed by image pro- 
cess means for the digital signal to generate an image signal 
for outpulling it to an LD driver, and a fiill-color image 
forming apparatus for forming a color image on a recording 
medium utilizing plural kinds of color materials based on the 
image signal comprises the image processing means for 
executing a gradation conversion process for the signals of 
C, M and Y in a LUT 1 circuit and executing a different 
gradation conversion process for a black signal Bk in a LUT 
2 circuit different firom a LUT 1 circuit. 

11 Claims, 11 Drawing Sheets 
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IMAGE PROCESSING APPARATUS AND 
METHOD THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a color image processing 
apparatus and method for color processing images. 

2. Related Background Art 

Hitherto, a method for projecting images on a screen or 
the like by utilizing an image projector such as an overhead 
projector (hereinafter referred to as OHP) by forming 
images on a transparent sheet by a full-color image forming 
apparatus which depends on such methods as an 
electrophotography, an ink-jetting, a thermotransfer record- 
ing and the like has been widely used and an importance 
thereof will become more serious in future. 

As an OHP image sheet, a resin sheet such as an poly- 
ethylene (PET) or the like having a thickness of 100 to 150 
//m is widely used and a desired recorded image holding 
layer is provided on the resin sheet if it is required in order 
to improve a fixing, a holding or a resolution of images. 

An image forming method which depends on the full- 
color image forming apparatus utiHzing an electrophoto- 
graphic method will be described hereinafter. 

FIG. 2 is a structural view of the full -color image forming 
apparatus utilizing the electrophotographic method. 

In the drawing, the apparatus consists of four stations for 
forming four color images of magenta, cyan, yellow and 
black. Photosensitive drums la to Id are uniformly charged 
by primary chargers 2a to 2d and a light emitted by a 
semiconductor laser (not shown) driven by each color image 
signal is exposure scanned on the photosensitive drums Xa 
to Id by a polygon mirror 17 to foim a latent image. The 
latent image is developed by development devices 3a to 3d 
to form a toner image on the photosensitive drums la to Id. 

The toner image is formed by applying a recording 
material 6 in a recording material tray 60 on a transfer belt 
(or a transfer sheet) 8 through a pick-up roUer 12a and 
registration rollers 13b and is then fed. A registration on the 
recording material 6 is synchronized. The image is thereafter 
multiple-transferred by thermotransfer chargers 4a to 4d, 
and is discharged outside an image forming apparatus upon 
fixing it on the recording material through a fixing roller 71 
and a pressing roller 72 by means of a separation charger 14 
and curvature of a transfer belt holding roller 10, 

Next, there will be explained as to a fixing process. 

The fixing roUer 71 consists of a metallic pipe of which 
sxirface is coated by a silicone rubber and a fluoro rubber. 
The pressing roller 72 consists of a metallic roller of which 
surface is coated by the silicone rubber. A thermistor 79 and 
a thermocontrol circuit (not shown) both mounted on a 
surface of the pressing roller 72 control halogen heaters 75 
and 76, so that a surface temperature of the roller 72 is 
maintained at a constant value suitable for the fixing process. 

The silicone oil in an oil pool is removed to an oil 
application roller 77 through an oil pump-up roUer 78 for 
sequentially controUing the oil application roller 77 to 
contact with or separate from the fixing roller 71. Thus, a 
constant quantity of oil is to be held on the fixing roller 71 
by an oU control blade 80. 

Qeaning devices 73 and 74 utilize zonal cleaning web 
members to attain an excellent cleaning with maintaining 
their fresh surfaces by drawing out and rolling up the web 
members. 
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In case of forming a full-color image on a transparent 
recording material, it is preferable to increase a fixing set 
temperature, to decrease a fixing feed speed or to increase a 
fixing pressure, as compared with a case of fixing a reflect 

5 recording material. This is because the sufficient heat is 
added so as not to remain the grain form of each color toner 
in the recorded image holding layer on a PET sheet In order 
to realize such an operation, a means for delaying the fixing 
feed speed is generally used under a consideration of a 

10 waiting time for switching with the reflect recording mate- 
rial and a structural arrangement of the hardware. 

However, if the fixing speed Ls set suitably for the 
transparent recording material, it is appeared an area at 
which a pulse motor cannot uniformly be driven. Further, 

15 since heat to be given to a PET sheet becomes unexpectedly 
large, the transparent recording sheet passes through feed 
rollers 81 in a thermoplastic state after passing through the 
fixing roller 71. As a result, there occurs such a defect as the 
surface of a transparent recording sheet becomes worse. 

It shoxild be noted that, since probability that the fused 
toner adheres to the fixing roller becomes large in an area 
where a great deal of toner is transferred at a high concen- 
tration (or density) area of an image, there occurs such an 
image defect as the density of the high concentration area 

^ becomes thin. Moreover, the transparent recording sheet 
becomes likely to entwine around the fixing roller because 
of the tackiness of the fused toner. If the sheet entwines 
around the fixing roller, a serious damage will be occurred 
in an image forming apparatus. 

SUMMARY OF THE INVENTION 

The present invention is applied in consideration of the 
above-mentioned problems, and an object is to execute a 
color correction of the image data such that an excellent 
image can be formed. 

Another object of the present invention is to execute a 
preferable color correction in accordance with a recording 
medium. 

40 Still another object of the present invention is to execute 
a preferable color correction in accordance with the kind of 
a projector. 

In order to attain the foregoing objects, an image pro- 
cessing apparatus of the present invention comprises: input 

45 means for inputting color image data consisted of plural 
color components, color correction means for correcting 
color so as to limit an output level for a predetermined color 
component in order to reduce the recording material quantity 
on forming an image and output means for outputting color 

50 image data which is color corrected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a structiual example of 
an image forming apparatus according to the first embodi- 
55 ment; 

FIG. 2 shows a structural example of a fuU-color image 
forming apparatus; 

FIG. 3 shows a gradation conversion characteristic of M, 
C and Y; 

60 

FIG. 4 shows a gradation conversion characteristic of Bk; 

FIG. 5 is a cross-sectional view of an OHP sheet in case 
where it is sufiBciently fixed; 

FIG. 6 is a cross^ectional view of an OHP sheet in case 
65 where it is fixed with the safety fixing speed; 

FIG, 7 shows a characteristic of the relationship between 
a density output signal of magenta and the saturation; 
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FIG. 8 is a structural view of a reflection-type OHP; 

FIG. 9 is a structural view of a transmissioa-type OHP; 

FIG. 10 is a block diagram showing a structural example 
of an image forming apparatus according to the second 
embodiment; 

FIG. 11 is a block diagram showing a structural example 
of an image forming apparatus according to the third 
embodiment; 

FIG. 12 shows a modified example of the gradation 
conversion characteristic of M, C and Y; 

FIG. 13 shows a modified example of the gradation 
conversion characteristic of Bk; 

FIG. 14 shows a second modified example of the grada- 
tion conversion characteristic of M, C and Y; 

FIG. 15 shows a second modified example of the grada- 
tion conversion characteristic of Bk; and 

FIG. 16 shows an example of a console unit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention will be described 
with reference to a full-color image forming apparatus 
which can form a full-color image not only on an ordinary 
opaque sheet but also on a transparent recording medium 
used for an OHP. 

The fullKxilor image forming apparatus of the present 
invention reads an original image with performing a color 
separation to digitalize a read signal. An obtained digital 
signal is processed in accordance with a necessary image 
signal forming condition and then output, so that a color 
image is formed on a recording medium by several color 
materials on the basis of the output image signal. Thus, 
constituted fuU-color image forming apparatus has almost 
the same structure as that described in FIG, 2, The present 
embodiments are characterized in generating and processing 
an image signal for forming a full-color image on a trans- 
parent recording medium used for the OHP. The above 
featured stmctural portions of the embodiments will be 
described hereinafter. 
First Embodiment 

An embodiment of the present invention wiU be described 
in detail hereinafter with reference to the accompanying 
drawings, 

FIG. 1 is a block diagram showing an entire structure 
from a charged coupled device (CCD) 101 to an LD driver 
109 which drives a semiconductor laser of the present 
embodiment. 

An original is lighted by a light source (not shown) and an 
obtained reflected light is focused on the CCD 101 by an 
optical lens system, thereby converting it into an electrical 
signal. Thus, image data indicating the original is generated. 

The CCD 101 has a shape in which a three- line array is 
arranged. Color separating filters of red (R), green (G) and 
blue (B) are coated on a surface of the CCD element every 
one line, and a color signal corresponding to each color 
component of one pixel is generated. 

The analog image data is converted by an analog-to- 
digital (A/D) converter 102 into 8-bit digital signal. Then, 
the obtained digital is normalized, on the basis of a lumi- 
nance signal, by a shading circuit 103, so as to eliminate 
variation among elements of the CCD 101. 

By a log conversion circuit 104, R, G and B luminance 
signals are then converted into cyan (Q, magenta (M) and 
yellow (Y) density signals of which colors of C, M and Y are 
respectively complementary colors of R, G and B. 
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Next, a masking process for matching color reproductiv- 
ity and an under color removal (UCR) process for generating 
a black (Bk) signal are executed in a maskingAJCR circuit 
105, 

5 For the C, M and Y density signals indicating chromatic 
color components, a gradation conversion process is 
executed in a look-up table (LUT)1 circuit 106fl. On the 
other hand, for the black (Bk) signal indicating achromatic 
color component, a gradation conversion process is executed 

10 in a LUT 2 circuit 1066. 

It should be noted that a gradation conversion correspond- 
ing to a mode (normal mode or transparent recording 
medium mode) set in a console unit 113 is set by a CPU 110, 
in the LUT 1 circuit 106fl and the LUT 2 circuit 1066. 

15 For the C, M and Y density signals which have been 
gradation-conversion processed in the LUT 1 and the LUT 
2, a non-Uoear gamma process set for each color is executed 
in a printer gamma LUT 107 in accordance with a printer 
output characteristic. 

20 A pulse width modulation circuit 108 performs a pulse 
width modulation by comparing each of the input digital C, 
M, Y and Bk density signals with a predetermined triangle 
wave, independently, to convert into analog C, M, Y and Bk 
density signals. Then, the analog C, M, Y and Bk density 

25 signals are output to corresponding color parts of the LD 
driver 109, respectively. 

The LD driver 109 forms a latent image on a photosen- 
sitive drum in the electrophotographic method, on the basis 
of the input analog C, M, Y and Bk density signals. 

30 It should be noted that the CPU 110 controls the foregoing 
each circuit on the basis of a program stored in a ROM 111, 
by using a RAM 112 as a work-memory. 

Next, the gradation conversion process of the LUT 1 and 
the LUT 2 in the transparent recording medium mode and 

35 the normal mode wiU be described. 
(I) Transparent Recording Medium Mode 

A conversion characteristic in the transparent recording 
medium mode is indicated by FIGS. 3 and 4. 

FIG. 3 indicates the conversion characteristic of the 

40 gradation conversion process of the LUT 1 circuit 106fl, and 
FIG, 4 indicates the same as that of the LUT 2 circuit 1066. 

As shown in the drawings, the Bk signal has the conver- 
sion characteristic for ou^utting the input signal as it is, 
while the signals of M, C and Y are set to limit the output 

45 signal not exceeding the level 180. 

The reason for setting like this wiU be described herein- 
after. 

FIGS. 5 and 6 are cross-sectional views in a case where 
an image is formed on a transparent recording material, 

50 FIG. 5 indicates the state that an image is sufficiently fixed 
under the condition that a fixuig temperature is set at 160° 
C. and a fixing speed is set at 25 mm/sec. In this case, toner 
grains are sufficiently fused and dispersed in the recorded 
image holding layer without having the grain shape, and the 

55 diffusion of the transmitting light can not be almost 
observed. 

In such a state, a hue of the image projected to a screen 
by utilizing an OHP sheet on which the image is formed by 
color toners of M, C and Y is clear, and the image having 

60 excellent color productivity can be obtained. 

However, if the fixing speed is set more slowly than that 
of ordinary case in order to set the fixing speed suitable for 
the transparent recording medium, it is appeared an area at 
which a pulse motor carmot uniformly be driven. Further, 

65 since heat to be given to a PET sheet becomes unexpectedly 
large, the transparent recording sheet passes through feed 
rollers 81 in a thermoplastic state after passing through the 
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fixing roller. As a result, there occurs such a defect as the black characters or the like, it is not required to limit the 

surface of a transparent recording sheet becomes worse. achromatic component of Bk but is required to limit the 

Further, probability that the fused toner adheres to the fixing chromatic components of Y, M and C. 

roller becomes large in an area where a great deal of toner Accordingly, the blur (or muddiness) in color can be^ 

is transferred at a high concentration (or density) area of an $ prevented, the color can be reproduced clearly, and the black' 

image. Therefore, there occurs such an image defect as the character can be reproduced excellently, 

density of the high concentration (or density) area becomes (II) Normal Mode 

low. Moreover, due to tackiness of the fused toner, a serious In a case where a normal mode is designated, an image 

damage will be occuned in the image forming apparatus, can be excellently reproduced until the high density portion, 

this fact may become the fatal defect for the image forming at the normal fi^g speed and temperature, 

apparatus. Therefore, the quantity of toner has not to be limited at the 

FIG. 6 indicates the state of being executed the fixing LUT 1, but the gradation conversion process shown in FIG. 

under the condition that a fixing temperature is set at 160° 4 has to be executed for entire colors of C, M, Y and Bk. 

C. and a fixing speed is set at 75 mm/sec to avoid the above That is, for the LUT 1 and the LUT 2, a gradation 

fatal defect. conversion table shown in FIG. 4 has to be set. 

In this case, the toner grains are not sufficiently fused As described above, according to the present 

because of the insufficient heat, and a toner's grain structure embodiment, the most suitable process in accordance with 

is partially remained. Due to this fact, the incident light is the kind of the recording medium can be executed, 

diffused, and the hue of the projected image utilizing the By providing the above setting, as to an image projected 

OHP sheet with color toners of M, C and Y becomes hardly by the OHP, especially by a reflective type OHP, an excellent 

diffused as the quantity of toner grows large. As a result, the 20 quality can be obtained, 

color of muddy black is appeared. Second Embodiment 

FIG. 7 shows the characteristic of the relationship In the first embodiment, the most suitable state can be 

between a density output signal and saturation. In FIG. 7, A realized for the case where an image is projected by, 

indicates the characteristic when the fixing speed is set at 25 especially, the reflection-type OHP. 

mm/sec, and B indicates the characteristic when the fixing 25 However, in a case where an image is projected by a 

speed is set at 75 mm/sec. transmission-type OHP, the color may be observed thin in an 

According to a curve indicated by B, it is imderstood that OHP image formed under the condition of the first embodi- 

blur (or muddiness) is appeared from about 180 level in the ment, 

density output signal value. FIG. 8 is a structural view of the reflection-type OHP and 

That is, as described above, it is understood that the toner 30 FIG. 9 is a structural view of the transmission-type OHP. 

grains are not sufficiently fused because of the insufficient In the reflection-type OHP shown in FIG. 8, a light source 

heat. 880 irradiates an OHP original 881, and the reflected light is 

As above, in case of utilizing the transparent recording projected on a screen 884 via a lens system 882 and a mirror 

medium, a large heat is required in order to fuse the toner 883. 

grains as compared with the case of utilizing an ordinary 35 In this case, since the light passes through the OHP 

sheet. original two times, the light is also shielded and diffused 

However, if the fixing speed is delayed in order to give the respectively two times. This fact causes a great loss of the 

suflBcient heat capacity, there occurs the above-mentioned light untfl reaching to a screen, 

problems. On the other hand, in a case where a transmission-type 

While, even if the fixing temperature is increased, such 40 OHP is used, since the light passes through an OHP original 

another problem as the state of thennoplasticity or the like 981 only one time, resulting in a little loss of the light. 

wiU be occurred. Therefore, in a case where a transmission-type OHP is 

Therefore, in the present embodiment, as apparent from used, since the loss of light is relatively small, it is almost 

FIG. 7, the quantity of toner has to be limited such that the needless to notice a color blur (or muddiness). Accordingly, 

toner grains can be sufficiently fused under the normal fixing 45 the process having an importance on reproducing the color 

temperature and speed in the transparent recording medium. deeply is executed. 

That is, as to the chromatic components of M, C and Y, Therefore, in the present embodiment, as shown in FIG. 

even if a density input signal exceeding the level 180 exists, 10, the most suitable condition fitting to the different type of 

as shown in FIG. 3, the quantity of toner has to be limited OHP is registered in a ROM 210 for being selected by an 

such that an upper limitation does not exceed the level 180. 50 user with a display screen of a console unit 212 shown in 

In the present invention, in consideration of a total image FIG. 16, and a CPU 211 loads the LUT value to be switched 

quality, an image having no extraordinary impression can be the parameter. 

formed by avoiding the generation of blur (or muddiness). As a definite parameter of the transmission-type OHP, the 

While, as to the achromatic component of Bk, character gradation conversion characteristics of M, C and Y are set to 

information becomes important at a level exceeding the 5S the same as that of black Bk shown in FIG. 4. 

level 180 in the character reproduction quality, and the Accordingly, the most suitable OHP sheet can be provided 

probabflity that the level of Bk does not exceed the level 180 in accordance with the kind of OHP which is often used by 

is extremely large in a gradation image area due to the UCR an user. 

processing when an image is in the normal stale. In this point Here, the description is given by utiUzing only two 

of view, it is not required to set any limitation for the 6Q modes, however, it is needless to say that the most suitable 

component Bk. condition corresponding to the used OHP can be selected by 

As described above, in the transparent recording medium varying the limiting value on a console unit, 

mode, the quantity of toner is hmited such that the toner can Further, it is effective to modify the gradation conversion 

be fused imder the heat capacity to be given by the normal characteristic to a non-linear curved shape, 

fixing temperature and speed. 65 Further, the combination of the gradation conversion 

Further, as to the achromatic component of Bk, since characteristic to be set in a LUT 1 and a LUT 2 may be such 

reproductivity with the high level becomes important in combinations as shown in FIGS. 12 to 15. 
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That is, a non-linear gradation conversion characteristic is 
set for the LUT 1 so that an excellent gradation may be 
maintained until the input level 255. 

A printer gamma LUT 107 may be properly set to be 
corresponded to the varying of the output characteristic of a s 
printer according to a calibration or the like. 

The LUT 1 and the LUT 2 may be set so that the CPU 
controls and corrects the foregoing gradation conversion 
characteristic which is set with the mode corresponding to 
the foregoing recording medium for setting a table on the 
basis of the color-balance set by a console unit or the kind 
of images (characters, photograph or map). 
Third Embodiment 

In the above described embodiment, the most suitable 
OHP image was obtained utilizing the gradation conversion 
of a gamma LUT, however, in the present embodiment, it is 
characterized that a desired characteristic can be obtained by 
a color space conversion. 

FIG. U is a block diagram of the third embodiment. 

As shown in FIG. 11, a color space conversion circuit 112 
is provided between a shading circuit 103 and a LOG 20 
conversion circuit 104. 

Here, the present embodiment is supported by the fol- 
lowing matrix calculation, and for an entire color space, the 
luminocity, the hue and the saturation can be controlled 
depending on the parameter of a matrix. 25 
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If the OHP mode is selected, the same efifect as that of the 
first embodiment can be obtained under the setting of 
without using the high-density to increase the luminocity. 

As described above, according to the present invention, 35 
when an image is formed on a transparent recording 
medium, the image signal with the different image signal 
forming condition depending on the image signal process 
means is to be output against a black image signal portion 
and a color image signal portion, respectively, and the image 4q 
forming means forms a color image on the transparent 
recording medium utihzing plural color materials on the 
basis of the image signal This formed image can be pro- 
jected as a full -color image having excellent colors by an 
image projector (OHP). 45 

Further, depending on the constitution that a control 
means stores a mode setting the most suitable image signal 
forming condition against the kind of an image projector and 
such a mode can be selected by an user, an image to be 
projected with an excellent color-tone/density full-color 50 
image corresponding to the kind of OHP can be easily 
formed for an user who utilizes several kinds of OHPs. 

As above, the description was given based on the pref- 
erable embodiments, however, the present invention is not 
limited to the foregoing embodiments but many modifica- 55 
tions and variations are possible within the spirit and scope 
of the appended claims of the invention. 

What is claimed is: 

1. An image processing apparatus comprising: 

input means for inputting color image data comprising eo 

plural color components; and 
color correction means for performing color correction in 
accordance with one of plural modes that correspond to 
recording media, the plural modes including a trans- 
parent recording medium mode and an ordinary sheet 65 
mode; 
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wherein, in the transparent recording medium mode, the 
color correction means performs color correction to Hmit an 
output level of a predetermined color component such that 
a quantity of recording material used for image formation is 
reduced relative to a quantity of recording material used for 
image formation in the ordinary sheet mode. 

2. An apparatus according to claim 1, wherein the plural 
color components comprise a chromatic component and an 
achromatic component. 

3. An apparatus according to claim 2, wherein the prede- 
termined color component is a chromatic component. 

4. An apparatus according to claim 1, wherein the color 
correction performed by said color correction means com- 
prises gradation correction. 

5. An apparatus according to claim 4, wherein gradation 
correction to clip the input equal to or larger than a prede- 
termined value is performed on the predetermined color 
component. 

6. An apparatus according to claim 4, wherein the grada- 
tion correction for the predetermined color component is 
non-linear. 

7. An apparatus according to claim 1, further comprising: 

generation means for generating the color image data by 
scanning an original image; and 

image formation means for forming an image on a trans- 
parent recording medium on the basis of color image 
data which has been color conected. 

8. An apparatus according to claim 1, wherein said color 
correction means performs a color space conversion. 

9. An image processing apparatus comprising: 

input means for inputting color image data which indi- 
cates a target image; and 
color correction means for performing a color correction 
of the color image data to form an image on a trans- 
parent recording medium, 
wherein said color correction means performs the color 
correction corresponding to a kind of a projector to be used 
for projecting the transparent recording medium. 

10. An image processing method comprising: 

an input step of inputting color image data comprising 
plural color components; 

a color correction step of performing color correction in 
accordance with one of plural modes that correspond to 
recording media, the plural modes including a trans- 
parent recording medium mode and an ordinary sheet 
mode; 

wherein, in the transparent recording medium mode, the 
color correction step performs color correction to limit an 
output level of a predetermined color component such that 
a quantity of recording material used for image formation is 
reduced relative to a quantity of recording material used for 
image formation in the ordinary sheet mode. 
U. An image processing method comprising: 

an input step of inputting color image data which indi- 
cates a target image; and 
a color correction step of performing a color correction of 
the color image data to form an image on a transparent 
recording medium, 
wherein, in said color correction step, the color correction 
corresponding to a kind of a projector to be used for 
projecting the transparent recording medium is performed. 

4> ♦ « « 
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